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Universal Milling Machine. | $0 as to avoid the use of elevators, and the tunnel, when finished, is a better one than| Improved Automatic Jacquard Card 

| work would be done by opening the street any other, and in view of this it seems | Repeater, 
The accompanying illustration is of a from the surface. If this means that the strange that plans should be adopted that SS 

milling machine, which is representative of | | The lower illustration on this page and 
a new line of similar machines which are om = - those on page 2 represent a positive action 
just being brought out by the Garvin Ma- amt Te CARVIN MACHINE — automatic repeater for Jacquard cards, and 


chine Co., New York City. | 

The machine shown is designated by the 
makers the ‘‘ No. 3,” and is intended for 
such work as that done by steam engine 
and locomotive builders, where heavy cuts 
of considerable length are to be taken. 

It will be noticed that the machine is | 
back-geared, giving eight rates of speed, | 
while by the introduction of spur gears be- 
tween the various feed cones, a much greater 
range of feeds is obtainable than is usually 
the case, there being 24 rates of feed for 
each spindle speed. This makes it possible 
to use the automatic feed for all sizes of 
cutters, including the smallest stem cutters. 

The spindle bearings are of a newly de- 
signed form, adapted to take up wear, and 
the outer bearing for the arbor is hardened 
and ground cylindrical in form, so that 
there is sufficient bearing surface and op- 
portunity for expansion of the arbor by 
heating during the cut, without straining 
the machine or bringing undue pressure 
upon any part of it. The overhanging arm 
is held within a sleeve which joins the two 
standards, has a bearing in this sleeve at 


| its attachments. The machine is designed 
| for the use of all textile manufacturers: 
| and is well adapted for rapidly reproducing 
| Jacquard cards. The cards to be reproduced 
are arranged upon the extending card race 
arms in the same manner as upon a loom. 
| The uncut or blank cards—having been pre- 
| viously laced together—are piled in the rear 
of the column, and from there are passed 
| forward through the machine, and delivered 
| finished at the front; every upward motion 
of the die cutting clearly into each card the 
| requisite number of perforations. 
All the motions of the machine are auto- 
matic. Its strength and power for doing 
the heaviest cutting required, large wearing 


| 
| 
| 


surfaces and long bearings are the promi- 
nent constructive features. 

The action of the punches is positive ; 
every punch is mechanically returned to its 
normal position after the perforation of each 
card. The keys are worked by unfailing 
| connections with a Jacquard. In this action 
no uncertain springs, or cords, are used, the 
sensitive touch of the selecting needle being 
; aati 2 transmitted to the punches with a certainty 
each end, and is clamped in position by UNIVERSAL MILLING MACHINE. /that insures a perfect reproduction of the 
three bolts. | pattern card. The feed motion of this ma- 
The machine is universal, and is capable | Greathead “system is to be barred out en-; make it impossible to use it. The use of | chine regulates the feed of the cards to con- 
of doing a large range of indexing and tirely, we think it is a decided mistake. Ex- elevators at stations would be no objection | form to the tension used in lacing them 
spiral cutting. The feed is tripped auto- perience seems to have abundantly proven to the roads, so far as we can see. Transit together, and this can be done while the 
matically at any point, with the table mov- machine is at work. Inthe metion for work- 
ing in either direction. Shoulders of all ing the guide ‘‘ pegs” and returning the 
actuating screws are provided with means | punches, precision is a noticeable feature. 
for taking up the wear. 

Graduations show the movement of the 
table in thousandths of an inch, and on the 
crank wrenches, where it is in plain sight of 
the operator when adjusting the machine, 
is stamped a table of decimal equivalents 
giving the number of graduations (thou- 
sandths) necessary to be moved to obtain 
the ordinary parts of an inch. 

The overhanging arm is 5 inches diam- 
eter; front spindle bearing, 3x54 inches. 
Work 13 inches diameter and 28 inches 
long can be placed between the centers, 












The cutting die does its work in a powerful 
manner, the action being that of a short- 
stroke crank, applied through a yoke slide 
jat the center of the die saddle. The effect 
|) isa very smooth working movement, which 





admits of a convenient vertical adjustment 
of the die, without interfering in any way 
with its smoothness of action. A new 
motion is used for turning the pattern cylin- 
der, which adds much to the valuable feat- 
ures of the machine. The action of the 





punches is such as to produce a shearing 





effect, whereby one line of punches does its 
work very slightly in advance of the follow- 
ing line. This feature gives an easy action 


the table being 48 inches long and 7 inches 
wide. Table can be raised up to the spindle 
center or dropped 244 inches below it; its in 
and out movement being 103 inches. The 
machine weighs 4,000 pounds. A still larger 
machine is built of the same general design, 
weighing 4,300 pounds. 


——-- 
It is said that the British parliamentary A 4 
report, which has been tabulated in the vii 


| to the cutting process, and allows the use of 
| thick cards when necessary. As there is of 
| necessity in a machine of this kind a great 
ee | multiplicity of parts, special care has been 
| taken to make them easily accessible, should 





their removal forany cause become necessary. 
For instance, the whole Jacquard action— 
which is self-contained upon the cap plate— 


llouse of Commons, shows the profits of | << a tly ii : ;} can be bodily taken out of the machine for 

sixteen collieries in that country for 1899 to ] eZ j | examination or repairs, and the cutting 

be about $16,650,000. 2 i in plates, together with all the punches, may 
a | | i, be easily removed for like reasons. 


Adjustments to change the machine to 
produce 400s or 6008 cards; 5 fr. or 6 fr. 
(Brussels), and the like, as may be required, 


The Philadelphia Press is authority for 
the statement that a strong effort will be 
made to place naphtha launches under rigid 
inspection laws. 

——_—_—_e @> eo _—_—__——_- 


are quickly made, a very few movements 
being necessary to adapt the machine to cut 
One of the rapid transit commissioners of either size of card. The chips or cuttings 
this city is quoted as saying that the com- Z I 
mission had decided that the Greathead sys- | IMPROVED AUTOMATIC JACQUARD CARD REPEATER, interior of the column, whence they may 
tem of tunneling would not be adopted in be removed by the door at the side. Guards 

\ilding the new tunnels in New York City, | that tunnels can be constructed on this sys-| in a vertical direction can now be as satis- | or strippers are so arranged on the pattern 
but that instead of thisa tunnel would be | tem more cheaply than by any other, with factorily conducted as in a horizontal direc- and feed cylinder as to prevent the cards 
constructed as near the surface as possible, ‘far less disturbance of traffic, and that the tion. ‘from lapping upon them, thus avoiding 


pass from the die through a chute to the 
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annoying and possible damaging conse- 


The connecting bow at the outer 
ends of the card race may be removed for 
facilitating the handling of large packs of 
pattern cards. Power is transmitted to this 
machine through an improved clutch that 
provides for the instantaneous stoppage of 
all working parts. Unwired cards may be 
used as pattern cards, when desired ; this 
arrangement has been effected by recent im- 


quences, 


provement. 

Compactness is another feature of the ma- 
chine. It is built upon a heavy iron column 
18x18} inches, which stands upon a base 304 
The height is 52 inches. Total 
is about 


x314 inches. 
weight of the machine, errr, 
2,500 pounds. 
LACE HOLE PRESS. 
To a repeater the lace hole press is an in- 
dispensable adjunct. It isa separate little 
machine especially designed for cutting the 
‘“pneg” and lace holes into the blank cards 
preparatory to their being laced together. 
This press is operated very readily by hand, 
but when so ordered may be adapted to run 
by power. The application of power, how- 


ever, has been thoroughly tried, and _ is 
thought to be of doubtful economy. The 


construction of the machine provides for 
piling the blank cards directly in front, and 
within easy reach of the operator, permit- 
ting by this means the greatest facility and 
certainty in feeding with a single movement 
of the hand. By an ingenious device for 
locking and unlocking the punches, the press 
may be easily adjusted for cutting any size 
of card, the unlocking of one set of punches 
always securely fastening the opposite 
set. A shear arrangement of the punches is 
used similar to that used in the repeater; it 
is also provided with an easy adjustment of 
the die in the event of In the make- 
up of the repeater this little machine consti- 
tutes an item of no litle importance, 

Size, 17x21x214 weight, 
pounds. 


wear. 


1 


-) 


inches ; 
AUTOMATIC NUMBERING. 
The illustration here given is of an im- 
proved numbering machine. It may be at- 
tached when so ordered to the repeater for 
numbering each card upon its delivery from 
the die. With this machine the numbering 
“an be done consecutively, repeated by coup- 
lets, or its action can be entirely suspended 
at will. It is very simple in its construc- 
tion, and equally so in its operation and 
management. For setting and readjusting 
the figure disk, an- 
the machine may be quickly turned aside, as 
shown by faint outline in engraving, and 
readily returned to place without in the least 


unavoidable necessity, 


impairing its action. The machine is re- 
liable, and will number up to 10,000, These 


machines are manufactured by John Royle 
& Sons, Paterson, N. J. 


BE 





An Indicator of Acidity in Boiler 


Waters. 
As is well known, water containing mag- 
nesium chloride is injurious to boilers, as the 
salt dissociates with the production of hydro- 
chloric acid which attacks the plates. In 
large installations, where systematic purifi- 
cation of the feed water can be adopted, this 
evil is prevented, but in most cases the treat- 
ment in vogue consists in adding caustic 
soda to keep the contents of the boiler alka- 
line. An excess of the soda is wasteful and 
otherwise objectionable, and it becomes de- 
sirable to be able readily to ascertain when 
the water in the boiler ceases to contain al- 
kali and needs a further supply. The handi- 
est way to do this would be to have a certain 
quantity of some indicator always present in 
the boiler, but, unfortunately, all the usual 
indicators, such as litmus and turmeric, be- 
come decolorized under the influence of 
water at high temperature and _ pressure; 
the same objection applies to Congo red. 
Dr. Goldberg has. however, found that the 
sodium salt of paranitrophenol is entirely 
unaffected either by these conditions or by 
the salts usually present in feed waters. It 


is therefore possible, by introducing a sufli- 
cient quantity into the boiler, to judge of 


any Pree moment by nile emia. the 
water out of the gauge glass and allowing it 
to refill. To give a distinct yellow color (the 
evidence of alkalinity) to the water, so that 
it may be seen in the small quantity of 
water in the gauge glass. about 30 to 50 
grammes per cubic meter are requisite. The 
high price of the substance is the bar to its 
general use at present, the cost of the pure 
material being about 5s. a pound. As its 
successful application is not dependent upon 
its purity, a crude variety could doubtless be 
produced much more cheaply if a demand 
arose for it.—Jndustries. 

—-apoe—_—_—_—_ 


Steel Castings. 


By H. L. Gantt, PHILADELPHIA, Pa. 


(A Paper Presented at the Providence Meeting of Me- 


chanical Engineers.) 


During the past few years steel castings 
have come extensively into use in the con- 
struction of machinery. The great power 
and size of many machines now being built 
demand a metal stronger than cast-iron, and 


steel seems to be the most suitable substi- 
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be sufficient. No core should have less than | 
one-quarter inch finish on a side, and very | 
large ones should have as much as one-half 
inch ona side. This seems a great dea], but 
will be found economical in the long run. | 

Another man will say that so many Cast- | 
ings have ‘‘ blow holes” in them. This is | 


undoubtedly true; but unless the holes are | 
so large as to make the appearance of the | 
casting very bad, or occur on a wearing sur- | 
face, they should not give any anxiety, as | 
such metal is always tougher than solid 
metal of the same hardness. Blow holes can 
be entirely prevented in castings by the ad- 
dition of manganese and silicon in sufficient 
quantities, but both of these cause brittle- 
ness, and it is the object of the conscientious | 
steel maker to put no more manganese and | 
silicon in his steel than is just sufficient to| 
make it solid. Working with this object in| 
view, he occasionally fails to get quite | 
enough in to make his castings entirely free 
from blow holes, while one who is simply 
aiming at solid castings, regardless of quali- | 
ty, gives his metal a dose of silicon which 
is sure to make it solid; and if there should 
already be a little more silicon in the metal 
than he is counting upon, his castings will 
be beautifully smooth and solid, but brittle | 
and far inferior to those with the blow | 
holes in them. If such castings are to re- 
place iron ones which have broken, they 
will, as a rule, be good enough; but if they | 
are for new work, and good tough castings | 
have been counted upon, they will be very 
apt to fail. 
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Roy e’s Positive JACQUARD ACTION, 


AUTOMATIC NUMBERING. 


tute. Steel however, have _ not 

given universal satisfaction by any means. 
One man complains that they are not true 

to pattern; he has been using iron castings 


castings, 


as the iron ones. A _ little consideration will 
show that such expectation is unreasonable. 
Steel castings pot only shrink much more 
than iron ones, but with less regularity. If 
iron castings are made from approximately 
the same grade of metal, they will be very 
nearly uniform in size. 
the of shrinkage varies with 
composition and the heat of the metal; the 
hotter the metal the greater the shrinkage; 
and, as we get smoother castings from hot 
metal, it is better to make allowance for 
large shrinkage and pour the metal as hot 
possible. Then all castings should be 
thoroughly annealed, and in doing this a 
heavy scale is formed, leaving the casting 
pitted; this is very marked if the metal has 
been a little cool in pouring. We must not 
therefore expect to find steel castings as true 
to pattern asiron ones. The safest thing to 
do is to allow three-sixteenths or one-quarter 
inch per foot in length for shrinkage, except 
in very heavy castings, where one-eighth 
inch is sufticient, and one-quarter inch for 
finish on all machined surfaces except such 
as are cast ‘‘ up.” Cope surfaces which are 
to be machined should, in large or hard 
castings, have an allowance of from three- 
eighths to one-half inch for finish, as a large 
mass of metal slowly rising in a mold is apt 
to become crusty on the surface, and such a 
crust is sure to be full of imperfections. On 
small, soft castings, one-eighth inch on drag 


amount 


as 





the alkalinity or acidity of its contents at 


side and one-quarter inch on cope side will 





and expects those of steel to be as accurate | 


With steel castings | 
the | 


Another complaint is that many of the | 


‘heavy sections on being cut into are found 





JACQUARD, 


This is 
the 


| to contain large shrinkage holes. 
true, but most people do not consider 


excessive shrinkage of steel in designing 
| their castings, but make them just as if 
they were to be cast of iron. An iron 


| founder can always get hot metal from his 
| cupola to feed any casting as long as it 
;continues to surink. The steel founder 
taps all the metal from his furnace at once, 
and it necessary that the casting shall 
be so designed and the sinking heads so 
placed that it shall need no more feeding. 
In order to get such a casting solid it must 
cool from the bottom up, and the sinking 
1eads must be the last portions to chill or 
In other every portion of the 
casting must have a fluid connection with 
the sinking head until it The 
necessity, therefore, for designing steel cast- 
ings in such a way that the heavy portions 
may be cast ‘‘up” with sinking heads on 
them is much greater than in cast iron, for 
many asection which in cast-iron would have 
scarcely any shrinkage hole in it, would in 
steel be so badly shrunk as to be unfit for 
use. It will follow also that the section of 
the sinking head must be greater than any 
portion of the casting to enable it to retain 
its heat until the whole of the casting is set. 

The best results are arrived at when all 
portions of the castings are of a uniform 
thickness, or very nearly so. In such a case 
there is but little danger of shrinkage holes, 
and the even cooling will, as a rule, cause 
the casting to retain its shape and be true to 
pattern; while those in which the sections 
vary very much in thickness are apt to de- 


is 


set. words, 


is solid. 


part a good deal from the pattern by warp- | 


ing from unequal cooling. 


| cooling. These cracks, or ‘‘ pulls,” 





Another and very serious trouble is the 
tendency which castings have to crack 
as the 
are generally known, take place just afte: 
the steel has passed to the solid state ani 
when it is still greatly lacking in tenacity. 
The contraction of the casting begins ver, 
soon afterit has become solid, and unless 
every portion is free to shrink, there may 
not be strength enough in the metal to ove: 
come the resistance offered by the sand 
the mold, and to pull the different parts t: 
gether, and a crack will open inthe hottes 
or softest part. If there is much variatior 
in the thickness of the metal, it is almos 
impossible to prevent the formation 
cracks where heavy and light sections join. 
| If, on the other hand, the casting is of uni 
| form thickness throughout, such a tendency 
is reduced to’'a minimum, as there are no 


very soft places for cracks to start. Al) in- 
side corners should have large fillets in 


them, as such corners when sharp almost 
always crack open. The tendency of cast 
ings to ‘‘ pull” makes it very desirable that 
they should be as simple in construction as 
possible. For instance, it is better to bol: 
several small castings to one large one tha) 
to complicate the large one by casting smal 
projections on it. In case of the built-uy 


| structure we know exactly what we have 


but when a number of brackets and knob: 
are Cast on, We may never know the cracks 
or defects until something breaks off. 

The principal cause of the difficulties i: 
filling specifications on castings for the 
United States Navy Department is that all 


' designs are made, not with special referenc: 


to avoiding difficulties in casting 
but with the purpose of getting the 
strength needed with the least possi 
ble weight of metal. The result 
that the castings are often very com 
plicated, and, as each new shape is 
necessarily an experiment, are very 
expensive. In many cases, also, there 
are no doubt shrinkage holes in the 
centers of the castings, but usually 
such holes are not suspected until the 
casting breaks. In the majority of 
such cases the steel founder has done 
all he can to prevent shrinkage, but 
the design of the casting is such as 
to cut-off fluid connection from th« 
sinking head to some portions of the 
-astings before such portions are set. 
Steel founders should decline to make 
such castings as will surely 
serious shrinkage 


is 


contait 
at least 
warn their customers that such will be th: 
case, and make an effort to have the design 
modified. 
practically familiar with the manufacture ot 
steel castings to submit to those who are, de 
signs of any large or important castings .b¢ 
fore making the patterns, as in many cases 
unimportant changes may be made in the 
and much better castings seeured 
Work will often be much expedited by con 
sulting the founder about the way of mak 
ing the pattern, as itis often necessary t 
pour a stcel casting in a position very diffe: 
ent from that in which an iron one would lx 
cast. 

In an earlier part of this paper it was 
stated that the fracture of an unannealed 
steel casting very much resembled that of 
burnt steel. The bebavior of an unannealed 
steel casting also resembles that of an ove! 
heated forging. Its chief characteristic is 
its brittleness when subjected to shock 
Hard castings have this property to such 
marked degree that sinking heads are ofte: 
broken off by the shock of chipping off tl: 
runner, in which case they nearly alway) 
carry a large piece of the casting with them 
Such castings, unless containing larg¢ 
‘amounts of manganese and silicon, beconi 
tough and reliable when annealed, and show 
a fine even grain upon fracture. Anoth: 
effect of annealing is to equalize the strail 
of cooling. These strains are sometimes so 
great as to cause the casting to crack op: 
with aloud report. This happens not on!) 
in hard steel, but also in steel low in carbo! 
As an illustration of this the cracking of 4 
large gear wheel may be cited weighin: 
8,000 pounds (carbon .34 per cent). TT! 


holes, or 


It is a good plan for those not 


design, 


| 
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wheel had been cast several days, and was | guns, contain from .20 per cent. to .30 per| 
It was left in a perfect | cent. of carbon. 


ibout half cleaned. 
condition one evening and found next morn- 
ing with a crack half way across one of the 
irms. 

The following table will illustrate the 
effect of annealing on tensile strength and 
elongation : 








UNANNEALED. ANNEALED. 


‘arbon 
Tensile Elonga- Tensile Elonga- 
strength. tion. strength. tion. 
23% | 68,738 22 402% 67.210 31.40% 
387% 85,540 8.20% 82, 32% 21 80% 
53% 90,121 2.385% 106,415 9 80% 
In the above table the unannealed and 


annealed specimens having the same carbon 
were in each case taken from the same 
runner of a casting, and very close to each 
other. On considering this table, the value 
of annealing becomes immediately evident, 
is does the absolute necessity for it in case 
of hard castings. The proper annealing of 
castings takes nearly a week, and 
when we remember that all steel castings 
ire made in dry sand molds, and have sink- 
ing heads on them which in most cases have 
to be cut off in the machine shop, it will be 
evident that they should be ordered three or 
four weeks before they are needed. 

One more complaint of frequent occur- 
rence is that the metal is too hard or too 
soft, no specifications having 


lare 
large 


been given 
except that the castings shall be of steel. 
In such a case the manufacturer has prob- 
ably put in the casting the grade of metal 
which he considered best for the work it 
was to do, but his judgment will often differ 
from that of the purchaser. Our experience 
with steel gears, and especially with roll 
pinions, is that they do not break, as a rule, 
but wear out. we make 
them hard, pinions being made hardest. 
The result of this has been that some have 
complained that they were so hard that they 
could not be machined. For people who 
have their machines speeded to cut cast-iron 
only, they are of course too hard, but if it is 
desired to get good wear it is much better to 
slow down the machine and use hard steel 
for such castings. One objection to hard 
steel is the tendency which it has to form 
blow holes, and consequently the strong in- 
ducement to add large quantities of silicon 


Consequently 


und manganese to the metal to make it 
solid. It is in high carbon steels that silicon 


is specially objectionable, for while anneal- 
ing will greatly diminish brittleness due to 
carbon, it does not appear to have much 
effect on that due to silicon. Another 
essential in the production of solid castings 
of high carbon steel is that the metal shall 
be very hot. Consequently small castings 
and those having very thin sections will 
ften contain blow while a thick, 
heavy casting made from the same metal 
will be perfectly solid. As large and small 
castings are usually made from the same 


holes, 


ladle of metal, it is considered preferable to 
run the risk of having a few blow holes in 
small castings rather than have the large 
ones unnecessarily brittle. Such blow holes 
ire usually very close to the surface, and 
may in general be gotten rid of by allowing 

little extra metal for machining. In the 
case of small gearing they show up in the 
teeth, but been that 
such gears wear far better than softer ones, 
which can easily be made solid. 

The proper steel for roll pinions, hammer 


our experience has 


dies, ete., seems to be that containing about | mond Locomotive Works for the 


60 per cent. of carbon. 


properly annealed have worn well and _ sel-| had been returned. 


dom broken. 


AMERICAN 


| 


The smaller gun carriages 
| are subjected to a ballistic test, in which 
| the casting is pierced by two shots from a 
| three pounder,, Hotchkiss rapid-firing gun, 
| the shots striking not less than four diam- 
eters apart. If the metal shows a tendency 
to crack seriously, the casting is condemned, 
as are all others made from the same heat. 
| Castings for the hull and machinery of the 
| ships are subjected to a bending test, in 
which an inch square bar is bent at right 
angles around a radius of 14 inches. If the 
bar shows any serious cracks the casting is 
condemned. 

In designing machinery, the question 
often arises as to which will give the de- 
sired result most economically, a steel or an 
iron casting, and is sometimes quite difficult 
to settle without making both designs and 
getting prices. If a few facts about the 
relative size of steel and iron castings of the 
same strength be borne in mind, they will 
greatly help us in this matter. 

With reference to strength, it has been 
noted that good castings for general ma- 
chinery work will give 60,000 to 80,000 
pounds tensile strength, and 15 per cent. 
extension. Where strength and not stiff- 
ness is required, a structure of such ma- 
terial will resist a strain of 15,000 pounds 
per square inch with greater safety than 
one of cast-iron will resist 5,000 pounds, 
especially if subjected to shocks. It follows, 
then, that, if the castings are large, a steel 
casting to stand the same strain as an iron 
one need only be about one-third as heavy. 
In the case of small castings, the use of 
steel will generally allow us to make them 
somewhat lighter, but the same proportion 
will not hold good, as the difficulty of mak- 
ing a perfect steel casting increases very 
rapidly as the sections become very thin. 
In general, smal] steel castings will be found 
to cost proportionately more, and to_ be less 
satisfactory than large ones. They come 
into use where iron castings will not answer, 
while large steel castings will often take the 
place of iron ones on the score of cheapness 
alone. 

The following is a partial list of castings 
in which steel seems to be rapidly taking 
the place of iron: Hydraulic cylinders, 
crossheads and pistons for large engines, 
roughing rolls, rolling-mill spindles, coup- 
ling boxes, roll pinions, gearing, hammer 
heads and dies, riveter stakes, castings for 
ships, car couplers, ete. 

Perhaps the one class of castings which is 
of most general interest is that of gearing. 
A few steel castings were so 
rough that it was necessary to cut all steel 
but now this difficulty has been 
practically overcome, and while they will 
never be as smooth as good iron ones, uncut 


years ago 


gears, 


steel gears, even of small sizes, are giving 
perfect satisfaction in many places, and are 
now used by the Midvale Steel Company 
almost to the entire exclusion of iron ones. 


DISCUSSION, 


Mr. Ball thought that a large share of the 
trouble with steel castings came from those 
who made the designs. Complicated forms 
seldom come out good. Designs were often 
that the man who made the 
castings had to put in most of his time in 


of such form 
thinking how he is to get the patterns out 
of the sand. 

Mr. Davis spoke strongly in favor of the 
quality of steel castings furnished the Rich- 





Texas.” 


Such castings} They had very few blow holes, and none 


He thought the manu- 


Miscellaneous gearing should | facture of steel castings had arrived at a 


contain carbon .40 per cent. to .60 per cent., | state of efliciency not generally understood. 


gears large in diameter being softest. Gene- 


‘(| machinery castings should, as a rule, 


| 


Mr. Parker spoke of some work done by 
Edward Kendall & Sons for the government. 


ntain less than .40 per cent. of carbon, | The work stood a test beyond the govern- 


ose exposed to great shocks containing as} ment’s requirements, but some very small 


low as .20 per cent. of carbon. 


& 


per cent. extension in a twoinch long) could not see why 


specimen. 


Such castings | blow holes 
ill give a tensile strength of from 60,000 to | readily have 
',000 pounds per square inch, and at least! spector refused to 


were developed, which could 

been stopped. But the in- 
the work. He 
steel castings, in other 


accept 


ways entirely satisfactory, should be con 


Machinery and hull castings for the war demned on account of small blow holes that 


Vessels 


w 


now built for the United 


ites navy, as well as carriages for naval 


being 


could do no harm. 
Mr. OBERLIN SMITH: 


One feature about 
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steel castings that is particularly good is 
this—their adaptability for shafts with cams 
on them running against rollers. In many 
cases where I could not make a shaft of 


good hard cast-iron stand at all, steel cast- | 


ings, under the same conditions, have lasted 
for years without a scratch or a mark, the 
rollers and cams both getting all the time 
burnished down to a harder and smoother 
surface. Cast-iron, in the same circum- 
stances, became crushed and rough. Ihave 
also found that steel castings in shafts wear 
a great deal better running in cast-iron bear- 
ings than steel forgings of any kind under 
the same conditions. In the case where a 
steel forging of all the way from .30 to .50 
carbon would cut under the pressure, steel 
casting would remain perfectly smooth. It 
seoms to have more of a self lubricating 
character than either cast-iron or steel forg- 
ings. 

Mr. H. M. Howe did not believe in the 
necessity of blow holes. No doubt the pres- 
ence of blow holes indicated the probability 
of a tough casting, but tough castings could 
be made that were perfectly sound. I think, 
he said, that the making of steel castings is 
a matter of trick and knack a great deal, and 
one of the most important of these is the 
one that is dwelt upon so much—providing 
plenty of feeding for the pipe which it is 
intended to form. There is one thing that is 
not mentioned in this paper which I think is 
a very good plan, and that is to have hot 
tops to your molds. It is an old trick, but 
one which has not been put in operation as 
much as it might be. At the top of your 
mold place a cap which has been previously 
heated to a white heat. That is done in 
Sheffield, England. I favor the feeding by 
putting at the top of the mold a mouthpiece 
which is previously very highly heated, so 
that the metal there will keep perfectly hot 
and feed long after the metal below has be 
come solid. Another important thing about 
preventing cracks where the spoke of a 
wheel joins the rim of the wheel, is casting 
a tin, which will become hard and strong 
when the rest of the metal is weak and try- 
ing to work apart—a bracket it is called 
technically. 

Mr. Hawkins: I have no desire to blow 
any more holes in steel castings than are 
usually found there; but I desire to say that, 
in my opinion, the engineer who will succeed 
in correcting the difficulty will have done a 
good thing. Mr. Gantt’s suggestion of leav- 
ing a greater amount of metal on fitting sur- 
faces to correct the irregular shrinkage is 
very well on that character of work, but on 
a very large variety of work that is not per 
missible. I had occasion quite recently to 
attempt to adapt steel castings in a very 
important part of the machine which re- 
quired that the castings should be of uni- 
form diameter. We experimented in order 
to get our patterns just right, and after a 
good many trials we thought that we had 
got the thing down very nicely, and being 
satisfied that we had arrived at that point, 
we ordered a pretty large invoice of these 
castings, and to our surprise they were all 
too small—the shrinkage had gone back to 
where the original one was—and we were 
obliged to abandon it. I say there are very 
many places in machinery where steel cast 
ings may be made to serve a very valuable 
purpose if that unfortunate 
them can be eliminated. 


character in 


Mr. T. R. Morgan (president of the 
Morgan Engineering Company) had had 


considerable experience with steel castings, 
and got excellent work from several firms. 
The making of steel castings was a high 
branch of business, and required good men 
and high conditions everywhere. The price 
was an important consideration. The goy- 
ernment paid a good price and got good 
castings. Manufacturers sometimes insisted 


on low prices, and as a result got poor 


3 
| would get more uniform results. All we 
| want, he said, is good sense ; the exercise of 
| practical common sense is a good thing in 
| connection with science, and I think some- 
itimes it is a littte ahead of science. 

Mr. Gantt closed the discussion, referring, 
amongst other things, to questions that had 
been asked. He said: I think Mr. Morgan 
hit the nail just about on the head. I did 
not mean to say that complicated castings 
could not be made. They can be made, but 
every one of them is an experiment, and 
somebody has to pay for that experiment, 
and the ordinary manufacturer won't do it. 

Now, about blow holes. There is no 
more difficulty in getting your casting per- 
fectly sound than there is in an iron casting, 
but I would rather for my own use have a 
casting with blow holes than to put the ex- 
cessive manganese and silicon in to get it 
solid. If poured quickly, with hot metal, 
they will nearly always be solid, and a care- 
ful consideration of the paper will show that 
Mr. Howe has misunderstood me ; that I did 
not mean to say that castings could not be 
blow holes. With re- 
gard to annealing, I did not say anything 
about that before, but Mr. Kent has asked a 


made solid without 


question which has brought it up, why it 
takes a week. Well, it does not take a week 
to anneal one casting, unless it is a very 


g; 
large one. There is no use in running any 
heated 


They nearly all have a scale on 


risks on castings. They must be 
slowly. 
them when they come out of the furnace 
that has to be taken off, which requires a 
With regard to de- 
liveries on castings, that is, of course, a mat- 
with manufacturer. I do not 
think that the deliveries on steel castings are 


certain amount of time. 


ter every 
much worse than they are on other things. 
Mr. Howe's suggestion of a hot top for the 
mold is possibly a good thing. But suppose 
you have fifty molds to pour from a ladle of 
steel, it would be a difficult job to havea 
different top for each one of those molds. 
Then the question of fins to keep castings 
from cracking and pulling—everybody does 
that ; not only that, but we puta big fillet in 
there. 
fectly solid, which, when it was cut through, 
showed a hole underneath. Now, you can 
get good castings if you make the design 
With regard to the strength, I would 
say that a steel casting, when constructed 


I have seen a skin of the casting per- 


right. 


right, will do three times the work of a Cast- 
any 
Now, as to the question of 


iron casting. I don’t believe there is 
luck in it at all. 
records. That is a thing that requires a 
higher intelligence than you can find in the 
ordinary molder. 


keep a record of how a casting comes out, 


The only way to do is to 


and when you get a good one keep that 


record, and follow the same plan after- 
wards. 
——_ +> 

According to the Chemical Trades Journal, 
an apparatus has been patented for subject- 
ing dirty cotton waste or similar material to 
alternate squeezing and expansion whilst un- 
This 


process removes the grease and dirt, besides 


der the action of an alkaline liquid. 


which, such matters may be separately re 
It is claimed to be exceptionally 
The waste is 
placed in a perforated cage provided with a 


covered. 
economical and continuous. 


presser, which is either single or double act- 
ing, and capable of a reciprocating motion, 
A convenient form of double-acting squeezer 
is a plate, movable on a spindle, fast to the 
the cage, and subjected to the 
A pawl on the plate en- 
gages with rack and spindle, so that the 


bottom of 
power of a lever. 


pressure exerted primarily by the lever upon 
the plate is brought to bear upon the waste 
from opposite sides—say top and bottom—in 
the direction of the center. The waste is 
then subjected to the action of an alkaline 
The 


latter, as well as the dirt, are expressed by 


solution, which saponifies the grease. 





work, If men in engineering departments 
could only afford to pay a fair price for steel | 
castings the quality would be much better. | 
It was well known that a good steel casting | 
wus worth four times as much asa good 
iron casting. He believed that, if it were | 
possible for manufacturers to keep a record | 
of how good castings were made, they 








The presser is 
next raised, and a flush of water turned on. 


the operation of the presser. 


This flush has the effect of completing the 
extraction as well as of removing all alkali. 
The presser is again raised, and a furthur 
flush of water applied for the purpose of 
washing the waste. It is said that this oper 
ation of cleaning the waste is very rapid. 








Some Shop Notes. 


By Frep H. CoLvin. 

In every well-regulated shop there is some 
method of driving mandrels or arbors in the 
work without bruising the ends of the arbor. 
Some use copper hammers, or hold copper 
plates to strike on, while some use lead in 
much the same way—and some, I regret to 
say, very often use the sledge without any 
protection whatever. In some instances the 
hide-faced hammers are used, and, after the 
hide faces are worn out, they are replaced 
by lead faces, which do very well indeed. 
For use with the sledge, however (and the 
hammers themselves are not heavy enough 
for some work), this is too expensive, and is 
unnecessary. 

In this shop the hammers are cast as 
shown in Fig. 1, being a plain cylinder of 
lead with a groove around the center. The 
handle is shown in the same cut, and is held 
in place by the ring or collar 7, that slips over 
the handles much the same as a blacksmith 
does his tongs. This handle is bent up of 
round iron or Bessemer stecl, making a very 
cheap and effective tool that can be used to 
advantage in any shop not already equipped 
with this kind of tools 

In this same shop there is lots of pump 
work, and the pump barrel is in the form of 
a strainer; at least part of it is perforated for 
the admission of water, and this must be 
very smooth in order not to cut the packing 
of the piston. These perforations are drilled 
in a jig, and, of course, leave a burr on the 
inside, which must be removed. This pre- 
sents quite a problem to remove them 
cheaply and speedily. When my friend 
Fred Schrader took the job, he devised a 
plan that was ingenious und effective, and 
though it might be altered to run by power, 
and so be more speedy, it does its work 
well. It consists of a bar of iron or steel 
with a forked end which receives a spool, 
this spool having two grooves to keep the 
belts separate. The countersink is formed 
on the end of the spindle for the spools, the 
whole turning in the end of the bar when 
actuated by the belts shown. 
of the spools are shown, which correspond to 
the spool in the bar; the end of the belt on J 
is fastened to a spring which brings the spool 
back to its original position after it has been 
revolved. 

It will be readily seen that, by pulling the 
loop / (which, by the way, can be of any de- 
sired length to bring it in convenient posi- 
tion), the spool and countersink will be re- 
volved at the same time, winding up the 
belt on the spool }, the spring reversing the 
motion and returning the countersink to its 
original position. This makes a very quick 
method, and is a great time saver, For 
small pipe this can be reduced in size quite 
materially by having the bar round, as shown 
in the lower part of the same cut (Fig. 2); 
the countersink can be of the required size, 
and that is all that need project from the 
round bar. The bar in the first 
planed out in the shaded portion, to allow 
the belt to slide freely; and in the round bar 
shown the side might be planed away, 
though for compactness the whole thing 
might be made of a piece of pipe, the belt 
sliding in the inside, and no planing would 
be necessary. 

The belts, it may be mentioned, are really 
belt lacings, which answer very well. This, 
like many other tools, was made temporarily, 
but worked so well that a new one seems un- 
necessary. This is often the case with many 


Two sections 


case is 


of such improvements—they are made to try 
on this job, and work so well they are never 
built in the best manner. 

There is another ingenious device due to 
my friend that may help some one else out 
of a bad job some of these days—it is shown 
in Fig. 3. There was a boss to be faced off 
in‘an out-of-the-way place on the machines, 
and the plan in use was to chip and file it 
‘near enough.” The boss was tapped for 
bolting some part of the machine to it, and 
this gave an opportunity for the 
shown in the gut. It is very simple. A 
square piece of steel, filed, planed or ground 
to four cutting edges, and a hole through 


device 
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the center for the bolt as shown. This bolt | the carriage in the same place every time. 
screwed in the hole forms a guide, a wrench | This can be easily accomplished by the use 
on the square cutter serves to turn it, and | of the stop shownin Fig. 7, which fastens to 


the feed is regulated by turning the bolt. 


A | the lathe bed over the shears, and can be set 


few turns will face the boss all that is re-| in any desired position. 


quired, and a true face is the result, instead 


| 


The screw in the top of the stop is useful 


; ; ; | : : . 
of the vagaries of a chipped and filed face. | to graduate the distance without moving the 
There are many places where this tool can | whole clamp; it can be divided to read hun- 


be advantageously used, and it will pay for 
itself in a very short time. 

I was speaking of trouble with belts 
‘creeping on,” and was shown a rig for 
preventing this nuisance and its 
danger to both men and machinery. The 
rig is shown in Fig. 4, and will need Imtle 
explanation to make it clear. A part of the 
shifting bar is shown with a notch cut in the 
top, at the right position for stop. A piece 
of wood nailed to the ceiling forms a guide 
for a sliding piece that drops into the notch 
and holds the bar from shifting from belt 
pressure alone, though it is easily moved, 
when desired, in the usual way. A weight 
on the drop holds it in its lowest position, 
and can be varied to suit the man at the 
machine. 

As many counters are now fitted with iron 
rods, this will not be applicable to them. 
Fig. 5 shows how this case is provided for 
very satisfactorily; five or six years use has 
proved its utility. For single shift counters, 
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dredths, and so be very useful for measuring 
distances in the lathe. In some cases it may 
be advantageous to use two, one at each end 
of the lathe bed, or rather carriage, but for 
most cases one will be all that is required, 
but that one will be found useful in many 
ways that are not thought of at present. 
While speaking of stops an ingenious ar- 
rangement comes to mind that I found on an 


|old Pond lathe in an out of the-way corner. 


It was a long lathe, probably twenty feet at 
the least, and had a device for holding the 


iscrew from sagging that may be new to 


some; it was so arranged that there was al- 
ways a support at the center (or nearly so) 
of the screw without any attention on the 
part of the operator. Two supports, one 
each side of the earriage, a spring on each 
end of the carriage, and a pin in the middle 
of the lathe bed (on the front side) are all 
there is to it, but the combination is effect- 
ive. In use, suppose one of the supports is 
at the middle of the lathe and the carriage 
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Fig. 8. 


SoME Snore Nores. 


?. e., Where no backing belt is used, only one | at the head, the carriage moves toward the 
bend will be necessary in the spring; the cut | middle, and the support at the head end 


shown is for the double shift. 


bar by acollar or clamp, is all that is re- 
quired; care should be taken not to have the 
spring too short, as there will be too much 
resistance to the shifter; for double shifts 
we use about two feet for the spring. No 
tempering is necessary. 

We all know how drawer slides wear from 
constant use, and how they sometimes drop 
with their contents, to the disgust of the user 
of the same. This can be avoided by having 
the slides and brackets of cast-iron; they 
don’t cost much, and not only outlast the 
wooden ones, but slide easier, as they are 
planed on the sliding surfaces. The brack- 
ets } are fastened to the bench by lag screws 
as usual, and the slides bolted to the sides 
of the drawer by cap screws from the in- 
siue. This makes a very neat job, as well 
as being substantial, and the cost is not ex- 
cessive. 

It is sometimes necessary to face a lot of 
work in the lathe, and have the faces a cer- 
tain distance from the other parts, such as fac- 
ing nuts for some special job when all must be 
the same, and, in fact, there are numerous 
cases where it is convenient if not absolutely 
necessary to have some means of stopping 





A piece of | follows, being held by the spring on the car 
s ae ° 
steel, bent as required, and fastened to the | riage. 


When the carriage reaches the other 


| support the spring on that end Jocks into the 


support and takes it along with it, but the 
support on the other end soon reaches the 
pin and is detached from the carriage, re- 
maining in the middle until the carriage re- 
turns. It is a very ingenious device, and 
must be seen to be appreciated; I know of 
no better one in use at the present day, and 
this was an old lathe built in the year 1 B.C. 
by the looks, though the way a lathe is kept 
has much to do with its ancient appearance. 
It should be part of the trade to clean lathes 
and all machinery at least semi-occasionally, 
fora man is not apt to take much care of 
machinery that is so dirty you can’t see the 
name-plate, or tell what color it was origi- 
nally painted. 

It is often quite a job to throw bclts from 
one cone to the other on the counter when 
the ceilings are very high, and several de- 
vices for this have been made. Some use a 
pole with a peg or roll on the top, and it 
seems to answer in some places, but the 
easiest rig I know of is that shown in Fig. 8, 
though perhaps it does not make it quite 
clear. As the cut shows, there is a ring fast- 
ened to the ceiling, and a shifter hangs free 
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from it. By swinging the shifter against 
the belt from the desired side it forces the 
belt on or off the cone. A few minutes ac- 
quaintance with one will do more to show 
the value of it than any description can; it 
will save time and patience, and remove the 
opportunity for a man straining himself, as 
is sometimes done. 

A friend tackled me the other day in re- 
gard to the whistling clause in a recent letter 
of mine, and said if I had to work with men 
all around me whistling McGinty or Annie 
Rooney as loud as possible, I would not be 
so willing to allow the liberty. Any privi- 
lege can be abused, and usually is by some 
one man, to the detriment of all hands; at 
the same time the right to whistle should 
not be taken from the men in general; it isa 
great companion to many, and when carried 
on in a civilized manner need not disturb 
any one. A man should not be allowed to 
disturb any one else with whistling any 
more than in any other manner, but the 
quiet whistlers should not come under the 
same ban as the disturbers of peace and hap- 
piness. 

Having a lot of brass plates to face, and 
not having any way to hold them besides 
chucking, and then reversing to turn the 
other side, my friend made another good rig 
for turning out work in a hurry. He turned 
up a plate of iron and bolted it to the face- 
plate, and got it true on the face. Putting 
a piece of smooth cardboard against the iron 
plate, he holds the plate against it with the 
back center, and faces it while it is held by 
the friction of the plate on the cardboard 
and the iron plate. When one side is turned 
or faced off it is reversed, and the other side 
similarly treated; in this manner the plate 
is of uniform thickness, and can be quickly 
turned true on both sides. Cannot this 
principle be used in many cases where at 
present the work is carried on under difficul- 
ties?) And why is not the principle of mag- 
netic attraction used more extensively in this 
line of work (for iron, not brass)? An elec- 
tro-magnetic chuck or face plate is easily 
constructed, and for much work would be of 
great value. A few cells of closed circuit 
battery or a line from an incandescent cir- 
cuit would furnish current which could be 
applied to the running lathe by brushes 
similar to the dynamo, and would be of 
great use in many cases. It is not thought 
that this would revolutionize the machine 
business or any branch of it, but we might 
as well use the applications of electricity as 
anything else, when it is to our interest to 
do so. This has been tried, I am sure, though 
am not acquainted with the results. If any 
reader has had any experience in this line 
should like to hear of the results. 

—— 

Electricity machinery is being introduced 
into men of war as rapidly as possible. One 
firm has eighty projectors on hand, and 
very many more are being made by other 
electrical manufacturers. There is not the 
least doubt that electricity will be one of 
the most important features in deciding our 
future battles. Only recently an example 
of how the bright search light is likely to 
dazzle the eyes of a belligerent fleet was 
shown by the fact that a French man of 
war cut through another ship on account 
of the dazzling rays of a projector being 
thrown into the captain’s eyes. There 
would be very few surprises to record in 
warfare, if a number of projectors were 
kept going, and one man on the lookout, 
with such a powerful aid at hand, would be 
more dangerous than a whole ship’s crew 
waiting in arms for an attack close at hand. 
Many portable electric light sets have been 
made, but on ships where steam power is so 
largely used, it is a very simple matter to 
get the few horse-power required to drive 
search light. Projectors, however, are not 
only necessary in times of war, but they 
are a most useful adjunct in times of peace 
The time taken between this country an 
India has been reduced materially by th 
fact that projectors are used constantly i 
In fac 
without these the vessel has to lay to, an 
perhaps wait as long as eight or ten hou! 


passing through the Suez Canal. 





before proceeding. Contractors on the sp: 
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being alive to the necessity of this appa- 
ratus, have made it a point to have portable 
sets at the entrance to the canal for hire, so 
that those ships not already fitted with pro- 
jectors can for a few pounds save the ex- 
pensive delay, and proceed through the 
canal. Of course it need scarcely be added 
that large ships, such as the P. and O., and 
Orient lines, which employ electricity for 
lighting the cabins, also have projectors for 
night use.— Machinery. 
———_-4>o—__——_ 
The Pratt & Whitney Co. Dedicate 
Their New Building. 





The following in relation to this matter is 
condensed from the report of The Hartford 
Courant : 

The new building of the Pratt & Whit- 
ney Company on Capitol avenue was a scene 
of festivity last night. The occasion 
its formal dedication, with a band concert 
from 8 to 9 o’clock and a sociable following. 
The building has been erected for the use 
of the extensive small tool department of 
the factory, the employes of which, nearly 
100 in number, by permission of the officers 
of the company, celebrated the completion 
of the building by giving the entertainment, 
which proved a perfect success. 

By 8 o’clock the two spacious upper floors 
were crowded with employes of all depart- 
ments of the company, accompanied by 
ladies, so that when the grand march was 
started, shortly after9o’clock, it was difficult 
to move around on the floor. Refreshments, 
consisting of ice-cream, cakes and Jemonade, 
were served from a stand on the first floor, 
and above, lemonade booths were erected for 
the convenience of the dancers. 

* * * * * 


was 


* * 


The new building is 300x45 feet, frontage 
on Capitol avenue facing the south, 120 feet 
west of Lawrence street. It is two stories 
and a basement with an extreme height of 
50 feet. The material is brick, with stone 
foundation and slate roof. The timbers are 
of southern pine, and the floors are five 
inches thick, with the top layer of one-inch 
maple. The stone foundation is 30 inches 
thick, and the brick-work 24 inches on the 
first story and 20 inches and 16 inches re- 
spectively on the two upper stories. Sixty- 
seven feet from the entrance, running across 
the building, is a heavy fire-wall 12 inches 
thick, pierced with doorways which will be 
closed with fireproof doors. 

In the rear end of the basement, which 
has a ceménted floor, is located the wash- 
room, with four large sinks arranged to give 
an independent water supply to each man. 
Individual clothes lockers are provided, one 
for each operative, with lock and key. 
Power will be supplied by a seventy horse- 
power Harrisburg ideal engine, located in 
the basement. The rest of this part of the 
building will be used for general storage. 
All the steel used for making tools will be 
delivered and cut up there. 

The first floor will be occupied by ma- 


chinery for the general manufacture of small | 
tools, of which the Pratt & Whitney Com. | 


pany make about 2,500 different kinds. 


The front end of the second floor, south | 


of the fire-wall, will be used for the storage 
of finished tools, of which the company 
carries a stock valued at about $125,000. 


North of the wall the floor space will be | 


used for tempering, grinding and general 
There are two elevators in 
building, one at the north end, run by 
steam, with a capacity of two and a half 
tons, and a hydraulic lift near the entrance 
at the south end. 

The building will be in charge of Con- 


finishing. 


tractor James E. Woodbridge, general super- | 
intendent of the small tools department, | 
who is also one of the directors of the Pratt | 


& Whitney Company. 
sine 3 
The National Lead Trust proposes to re- 
organize under the laws of the State of New 
Jersey, which furnish peculiar facilities for 
such purposes. The president of the trust 
is said to explain the previous trouble by the 
lrank statement that there was too much 
water in the stock, which is one trouble with 
4 good many trusts, and other companies. 


the | 


Feed-water Heating. 
By W. H. Booru. 


There is a common impression about that 
a steam boiler is not an efficient machine. 
This idea has probably arisen from the fact 
that even a theoretically perfect steam en- 
gine can only realize a’ small portion of 
the heat which it receives. This recognized 
scientific fact has spread to the boiler in 
men’s minds, whereas actually even an ordi- 
nary boiler does not reject much more than 
30 per cent. of the available energy in the 
coal. 

Apart from loss by radiation and blowing 
out, there is only one direction in which 
heat is rejected by the boiler other than the 
steam outlet, and this is the chimney. If 
we could ascertain exactly the temperature 
of the furnace and of the chimney, we 
should be able to state at once the propor- 
tion of heat lost. 

If we wish to reduce the waste, we com- 
monly add to the area of heat-absorbing 
surface of the boiler, and we have known 
boilers, constructed to utilize waste furnace 
gases, of as great a length as 60 feet, or 
even more. Suchalength is wrong on at 
least two counts. In the first place it ren- 
ders a boiler liable to severe stresses, and rup- 
ture of the shell ring seams may be thereby 
caused should the seating settle even a very 
trivial amount. 

The second reason is different. 

The water in a steam boiler has, or should 
have the temperature of the steam produced, 
anu consequently it is absolutely impossible 
to reduce the smoke temperature to anything 
near that of the boiler, seeing that there 
must be some considerable difference to 
overcome the resistance of the boiler plates 
to the conveyance of the heat from the 
gases to the water. The difference of tem- 
perature is similar to the head or pressure 
required to cause water to flow through a 
pipe or along a channel. There can be no 
A boiler at 350° F. can 
obviously never absorb heat from smoke at 
350° F. 

In practice we very soon arrive’at that 
length of boiler beyond which it is not 
worth while to go for further economy. 

English practice fixes the length at about 
four diameters for stationary work, and in- 
ternally-fired boilers. American 
seems to tend even to a less ratio. 

It is not disputed that a boiler of several 
hundred feet in length would absorb much 
more of the heat of the smoke than one 
of usual length, but very soon it would 
be found that radiation from the top was in 
excess of heat received below. As it is, the 
length of a boiler is made /ess than mere 
fuel economy would demand, for reasons of 
space and convenience as well as cost. 

Let us suppose a 60-foot boiler will steam 
at 300° F. Then, allowing a temperature 
head of 300°, the chimney temperature 
would be 600°. How could we reduce this 
latter temperature, and yet preserve our 
heating surface the same? By a very simple 
act. We could cut in two the long 60-foot 
boiler, and make two of 30 feet each, but 
while in the one containing the furnace, the 
steam, as before, would be at 300°, it would 
| not do to keep the second half at so high a 
temperature. On the contrary, we would 
close every communication between the two 
halves. Into the second half would 
pump cold water, and it would heat up 
there to perhaps 150°, and this we would 
pump into the boiler proper, and evaporate 
| it there to steam at 300°, 
| We have now two vessels at 300 


flow without head. 


practice 





we 


and 150 
respectively, and, if we still allow 300° dif- 
ference between boiler and chimney, we shall 
get a chimney heat now of only 450° instead 
|of 600°. Here shall have saved one- 
| fourth of the waste heat, and if this was 30 
| per cent. the simple division of the boiler 
into two independent halves will have 
effected an economy of 74 per cent. of fuel. 
This is the primary idea of a feed-water 
heater, viz., the cutting off of a portion of 
the heating surface of the hot boiler, and 
placing it under circumstances where it can 
| better absorb low temperature heat. 


we 
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The principle might be further extended 
by dividing the 60-foot into three 
of such length that 
would heat the cold feed water to 90° only, 
the second to heat it further to 200°, and the 
third or boiler proper to evaporate it at 300°. 


boiler 
sections, the first 


In this way the chimney would not be over 
390°. In practice the principle is only car- 
ried to the second stage, which is often suf- 
ficient to insure a chimney temperature of 
400° only, or even less in some cases. 

Apart economy of fuel, feed 
heater helps to preserve a boiler from injury 
which may be caused by cold feed, and it is 
a great aid to steady steaming, also. There 
is one point about smoke temperatures and 
their reduction which has always been over- 
looked. 
means suggests itself to me for utilizing the 
All 
bituminous coal contains, of course, hydro- 


from a 


Because no thoroughly practical 
fact, is no reason for not naming it. 


gen; when burned, this becomes water, or 
rather highly superheated steam. Now, we 
all Know that a pound of water at 212° con- 
tains only about 213 units of heat, and that 
a pound of steam at 212° contains about 1,178 
units of heat, or 966 units more than it 
would do if reduced another degree in tom 
perature, 

In 100 pounds of an ordinary bituminous 
coal there will be perhaps 5 pounds of 
hydrogen, and when burned, these 5 pounds 
become 45 pounds of water, and pass off at 
the chimney as steam, carrying with them 
all their heat of evaporation. 
each 


Ordinarily 
100 pounds of coal evaporates, say, 
900 pounds of water. If the heat of evapo 
ration of the 45 pounds of water in the 
smoke could be taken out of it, we should 
get an additional evaporation of 45 pounds 
from each 100 pounds of coal. This 
extra twentieth, or 5 per cent. 

There is not much to besaved by reducing 
smoke temperatures below 500°. Each 100 


corresponds to 


is an 


reduction below say 600 


say, the following, on the assumption that 
at 600° we waste a fourth of the heat. 

To 500° = 4%; to 400° = 8¢; to 300° = 12%: 
but to 200° the additional saving is double, 
for we should save not merely the visible 
or thermometric heat, but also the latent 
heat of evaporation, and the chimney would 
then send ferth no steam, but only uncon- 
densable gases, whilst the water would be 
drained off. 

In a considerable experience of feed-water 
heaters of the vertical pipe type, which con 
sists of a series of rows of cast-iron pipes 
9 or 10 feet long, and 4 inches diameter, set 
in a top and bottom box casting, and so 
arranged that the feed water passes up all 
the pipes as it may choose to travel, and is 
not compelled to travel in any special direc 
tion, I have found one prominent cause of 
wearing out. 

The cold feed enters every bottom box, 
As 
it ascends the pipes which are stood in the 


and rises into every pipe of every box. 


flue, it receives heat from the smoke, and 
frequently passes out of the top boxes and 
to the collecting main at 200° or 300° of tem- 
perature. 
that the lower ends of every pipe and the 
lower boxes are quickly rusted away, whilst 


Now, it almost invariably occurs 


other parts are untouched, The reason is 
simple and obvious. The pipes are so cold 
at their lower ends, where the cold feed 
enters, that they condense on their surfaces 
the steam from and with 
this steam the acids arising from the sulphur 
the fuel the 
rapidly becomes crowded. 

If proof were needed of this being the 
cause, it is furnished by the fact that, if 
about a sixth of the heated feed water be 
returned mixed with the cold feed through 
the feed heater, the corrosion is stopped, be- 


out the smoke, 


in and iron thus moistened 


cause the pipe is then not cool enough on its 
surface to cause condensation of the steam 
gases in the smoke. 

This return of part of the heated water 
means simply that to preserve the pipes 
from corrosion we have sacrificed about a 
sixth of the economy secured by the feed 
heater. This is often 12 per cent., and thus 
we spend 2 per cent. of our fuel to preserve 
a few pipes. In some steam plants I have 
in my mind, the amount so spent will figure 





it | 


5 


out at 5 pounds of coal per pipe per week, 
In England, 
where a pipe costs from 3 to 6 tons of coal, 


or, roughly, a ton in 10 years. 


laccording to locality and relative cost of 





fuel, it is clearly a commercial economy to 
save the pipe in this way, especially if the 
feed water be good, and free from scale 
producers, for then the life of a pipe may 
be almost said to be indefinitely long. Let 
us, however, suppose that, in place of sacri- 
ficing a sixth of our gained economy, we 
At present a 
sixth of every pipe rots away and ruins the 
whole pipe. 


sacrifice a sixth of the pipes. 


Suppose, instead of allowing 
each pipe to rot away one-sixth, we allow 
one pipe in six to rot away wholly. Then, 
sixth of the 
pipes would demand, by the same figures, 6 


to save each of this selected 
tons of coal in 10 years per pipe, and in 
most cases this is of greater cost than the 
pipe, for when allowed to rust it sometimes 
tukes 10 years to rust away a pipe to the 
worn-out condition. 


by concentrating the cause of damage upon 


It thus appears that, 


a few pipes, we can make a true commercial 
saving, and at the same time we can use the 
means thus employed as a further step 
towards economy, for we can isolate a sixth 
of the feed heater, and turn through it all 
the feed, so as to warm this above conden- 
sation point, and when so warmed the feed 
passes out the remaining five-sixths of the 
heater and meets hotter conditions, and does 
not condense moisture on the pipe surfaces. 
Of course the first pipes in the isoiated 
the chimney, and the 
the 
The arrangement is valuable as an economy 


group come next 


coldest water is next coolest smoke. 


of both fuel and pipes, but experience alone 
will decide whether it 
economy to reduce smoke temperature be- 


can be made a true 
low 212° by so dividing down the boiler into 
sections of graduated reduced temperatures 
that the final 
absorb latent heat—condensing the smoke 


section or two sections will 
steam to liquid, and realizing the 5 per cent. 
The loss 
arising from wet fuel would thereby be re- 
covered, 


which bituminous fuel would give. 


Should it be found to pay—a question too 
closely connected with that of forced or fan 
draught to call for attention here—it would 
appear best that what we may term the con- 
densing pipes of a feed heater should be of 
some material less readily injured by coal 
smoke acids than is cast-iron. 

Feed little employed. 
Many men will put down an extra 350° 
boiler rather than add a 150° feed heater to 
their present plant. These men do not 
realize the advantage of counter currents. 

If they did so they would perceive the 
folly of increasing heating surface, or rather 


heaters are too 


heat-absorbing surface, in place of adopting 
the principle of division. 

If any one should feel disposed to experi- 
ment, let him remember that there is over 
much heat available 
and smoke at 210° as there is 
213°. Probably, 
therefore, in any scheme of sectional feed 


double as between 
smoke at 213 
in reduction from 600° to 
heating the condensing part may require to 
be of larger area than might at first appear, 

It 


double the area of the previous sections as 


would not, however, require to be 
above, because the condensing pipes, being 
wet, would act far more efficiently as heat 
absorbers than hot, dry pipes, and the steam 
is, after all, only a small proportion of all 
the furnace gases. 

Some day, when draught is produced by 
fans, we may see the idea carried out, of 
saving the invisible or latent heat of smoke 
steam. 

Sa 


Seven large steamships sailed from New 
York for Europe one day recently—two for 
Liverpool, and one each for Havre, Rotter- 
dam, Bremen, Glasgow and Hamburg. 





abe 

Two excursion trains on a French railway 
recently came in collision, the result being 
200 persons killed or injured, This is about 
equal to anything we do in this country. 

ape 

Grasshoppers recently held up Jay Gould's 
special train at a little town in Colorado, 
compelling side-tracking for the night. 



















Some Rolling-mill Notes. 


By C. O. SINE. 

After a visit toa newly-constructed power- 
with its elegant engine-room and 
engine finished to match, and supplied with 


he use, 


all conveniences that could in any way con- 
duce to the more satisfactory performance 
of the engine or comfort of the engineer, 
whose principal duty appeared to be to ex- 
plain to visitors the engine and the principles 
of multiple expansion; the dynamo, with its 
armature magnets and brushes; how the 
current is generated, and the use to which 
it can be applied, etc., I came back to the 
mill with its engines that never saw the in- 
side of an engine-room—in fact, all their con- 
and surroundings unfavorable to 
their satisfactory performance, feeling that 


ditions 


we were hopelessly in the rear, so far as en- 
gines and machinery are concerned. I have 
been told that there are rolling-mills that 
are abreast of the times in engines and ma- 
chinery. However, that is not the kind I 
am acquainted with, nor the kind I shall 
write about. 

Convenience in handling stock is often 
looked after too closely to suit other inter- 
ests, the predominating idea being that the 
greater the convenience the less the cost of 
operating. For this reason we havea muck- 
iron shear, and an engine to drive it whose 
environments are bad, especially for the 
engine, as it gets dust from the road when 
the wind blows in one direction, and sand 
from a sand-pile when it comes from 
another, and ashes from the pit of a heating 
furnace every time they are taken out, no 
‘difference which way the wind blows. Hav- 
ing the sand-pile close to the furnace saves 
once handling the sand, and having the shear 
close to the furnace saves once handling of 
about twenty tons of iron each “ turn,” 
twice this amount daily. The sand would 
be a small item, but the handling of the 
iron would save the cost of a small engine 
every year or two. 

Care on the part of the oiler, or the men 
who run the shears, would make a pair of 
guide bars or crosshead gibs last longer 
than they do, but the oiler gets careless some- 
times, and the shearsmen can look on and 
see ‘‘oiron wrought” with a cool indiffer- 
ence that would freeze up a geyser, so under 
the circumstances I have been making such 
repairs as will compensate for carelessness. 
My first deliberate attempt to overcome the 
oiler’s sins of omission (and the managers of 
commission for putting an engine in such a 
place) was to make the Waters governor on 
this engine run dry or otherwise, and not 
wear out. These governors are of the sensi- 
tive, high-speed variety, and the one on this 
engine is continually on the jump; this be- 
cause the load is all off and all on at each 
stroke of the shear, and the fly wheel not 
being heavy enough to keep the speed regu- 
lar. The governor wears out first at the pin- 


or 


holes in the arms, and the feather in the 
sleeve nut, through which the valve stem 


The arms I had reamed out, and 
hard steel bushings put in after they were 
hardened; the pins were made of the same 
material and hardened, but the thread on 
the end was softened, to reduce the liability 
of breaking ; besides, there was no wear on 
that part of the pin. I had a dovetail cut 
in the top of the stationary part of the 
governor, and fitted a piece into it witha 
slot in the end to receive the feather on the 
nut. Both the piece and feather 
were of steel, and hardened. A new set of 
gear wheels completed the repairs, which 


passes. 


‘ 
< 


sleeve 


were made a year ago, and it is good for| 


five or six years more. 

We have a dozen of these small Waters 
governors, all running under unfavorable 
conditions, and as they wear out I shall 
jewel them as I have the one spoken of, in- 
stead of sending for duplicates. Nothing 
that I have written is to be construed as 


| I have just got a new tub wheel emery 

grinder for grinding long shear knives, and | 
|I think I can lengthen the lives of these | 
| guide bars by having the wearing surface cast 

|on a chill, and grinding the chilled surface 

true on the emery grinder. The little extra 

| cost in making the bars this way will never | 
be noticed, and if they wear as well as 

chilled iron I have used in other places in 

| the mill work, there can be no ground for 

|complaint. The best material for the cross- | 
| head gibs on these bars will be an after | 
| consideration. 

| The relative area and pressure of sliding 
iring surfaces is not a new subject for | 
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| OTF Wee 
ithe readers of the AMERICAN MACHINIST, | 
but the excessively heavy journal pressures | 
I shall relate, I think will be. As an in- 
stance, I will say the bearing on our sheet- 
mill rolls has a projected area of 144 square | 
inches (12 inches square) and that the press- 
ure on this bearing is so great as to break | 
the housings in which the rolls run. The| 
housing is made of cast-iron, is 12 inches | 
thick, and 17 inches wide on each side of | 
the roll, making a total of 408 square inches 
to be pulled apart. Allowing so low an 
estimate as 5,000 pounds per square inch, it 
will require 2,040,000 pounds to break the 

g, or over 14,000 pounds per square 
inch on the bearing. It is not expected that 
such pressures occur very often, or that they 
are of very long duration, but that they | 
have occurred there can be but little doubt. ! 


housing 
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ROLLING-MILL 


I do not think that 5,000 pounds per square 
inch would be a high estimate of the aver- 
age pressure on these bearings. The rolls | 
run about 40 revolutions per minute, are | 
of cast-iron, and in the bronze that 
is procurable, and are lubricated with a 
patent ‘‘hot neck grease,” and very plenti- 
fully, too. 

In ‘‘three-high” mills, when the bar being 
middle rolls, 
the pressure on the middle roll is transmitted 


best 








rolled is between bottom and 


screw above. 





}inch, when on some heavy orders. 
boxes are lined with babbitt metal, and are 
|lubricated with a stream of water and 


‘ 
é 


a 

The sketch shows the housing of a roll 
|ing-mill train, A being the breaker, Bb, B, B, 
B, carriages, and C, C, liners. 

I remember well the first set of rolls I saw 
putin. The first thing to do was to put the 
| boxes in the housings for the bottom roll, 
| then put in the bottom roll, then the bottom 
| carriage which rests on lugs on the housing, 
| then a box in this carriage with liners under 
| it or under the carriage on the lugs of the 
| housings, so that the middle roll when it is 


AMERICAN MACHINIST 





\through the ‘‘neck” of the top roll to the | 
This clamps the top roll be- | 
tween the top and bottom brass to the ex- | 
tent of at least 1,000 pounds to the square | 
The | 
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the top roll goes in with its boxes, top car- 
riage and “breaker” (a piece of cast-iron 
hollowed out and intended to break before 
the pressure is so great as to break the rolls), 
and bring the screw down on the ‘‘ breaker” 
about as tight asa man can on a screw 54” 
diameter, 1" pitch, with a wrench 3’ long. 
The roller now, with a pair of inside calipers, 
measures the distance between the rolls, 
and, if found to be about right, will start up 
and try ashort piece. If it comes out too 
thick he will take a bar of iron and strike 
the wrench on the screw with it, and ‘‘ ham- 
mer the screw down” till the iron comes 
out the right thickness. I had supposed 
that this ‘‘hammering the screw down” 
would have the same effect on the bearings 
as keying a crank-pin too tight would have, 
but it did not, neither did it stall the engine, 
as I supposed it would. 

The practice of ‘‘hammering the screws 
down,” although prohibited, is not so injuri- 
ous as it would at first seem, for it does not 
increase the friction on the bearings only 
when the rolls are running empty, except 
the spring of the liners. The spring of the 
material above the roll would, to a great ex- 
tent, neutralize the elasticity of the liners 
between them while a bar is being rolled. 

I have figured the amount of power it 
would take to drive a pair of sheet rolls, 
having ‘‘necks” 4° in circumference, at 40 
revolutions per minute, with a pressure of 
720,000 pounds on each of the four ‘‘ necks,” 
and find with a coefficient of .05 
that nearly 700 horse-power would 
be required. The engine that drives 
these rolls cannot develop more than 
450 horse power, and drives another 
train of rolls beside the sheet rolls. 
I think the coefficient of .05 (given 
by Haswell) about twice too high. 


‘ 
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—- 
LETTERS FROM PRACTICAL 
MEN. 


The Slide Rule, 
Editor American Machinist : 

I have read with much interest 
an article in your issue {July 9,] 
on ‘‘ The Use of the Slide Rule,” 
by Coleman Sellers. I fully agree 
with him in his arguments as to 
the advantages obtained by the use 
of the slide rule, and the desirability 
of young engineers and others ap- 


plying themselves to its study, 
having myself always advocated 


that its principles and use should be 
taught in every school and college. 
I think, however, that Mr. Sellers 
over-estimates the difficulties which 
stand in the way of the acquirement of a 
facile use of the slide rule, and I believe 
that if its study be followed on the lines laid 
down in my book on the slide rule, which you 
so flatteringly reviewed in the last number 


|of your journal, that the principles upon 


which its construction and use are based 
will be very soon grasped by the mind, and 
their mastery will then serve as an incen- 
tive to further study of this remarkable in- 
strument. 

There are many forms and kinds of slide 
rules, more or less complicated, the same loga- 
rithmic principles, of course, underlying them 
all; but I consider that in this, as in so many 
other cases, simplicity is the great point to 
be aimed at. Boucher’s Calculator, which I 


| have known at least a dozen years, and of 
| piece of suet squeezed up against the neck. 


| 





which Manlove is the London maker, and 
not Stanley, is too complex, and the neces- 
sity of having two needle pointers in order 
to obtain a simple product or quotient is 
very liable to lead to errors in ‘‘ reading off ” 
caused by parallax, and also necessitates two 
operations in order to obtain the solution of 
the simplest problems. It has the further 
disadvantage that series of equal ratios can- 
not be obtained by mere inspection, as is the 
“ase With the ordinary Mannheim slide rule. 
For the benefit of those who desire to pur- 


questioning the merits of this particular| put in will bea distance from the bottom chase the Boucher Calculator, I may say that 
roll that will make the iron to be rolled the | I have seen it in Messrs. Keuffel & Esser 


make of governor. 


Of the parts of the engine that wear out, | right thickness. A box and carriage is put | Co.’s store, 


the crosshead gibs are first on the list, then 
the guide bars, of which I have made five 
pairs in ten years. 





| On top of the 
| 


| 


“é 


liners on top of this carriage, then another 





New York, and believe it may 


neck ” of this roll, then some} any time be procured there. 


I have myself long made use of a small cir- 


carriage and box in it for the top roll, then} cular pocket slide rule, named Charpentier’s 





| Calculimetre, 2} inches diameter, and } inch 
| thick. This instrument has a graduated 
| slide, so that similar ratios are at once seen 
with it ; it is much easier to work, and the 
results can be read off with more certainty, 

I have, however, no hesitation in saying 
that the best slide rule for all general purposes 
is the Mannheim slide rule, which may always 
be had at the store named, and on this one 
I can ascertain the horse-power of a steam 
engine with but three operations, whereas 
Mr. Sellers’ mode as given necessitates nine. 
This multiplicity of operations magnifies 
any errors which may be made in the setting 
of the pointers, and consequently would 
produce a considerable error in the final 
result. 

For the other example which Mr. Sellers 
gives, namely to find the number of cubic 
feet of water per horse-power for any given 
fall, I require one setting only, whereas his 
method as stated requires five different opera- 
tions. 

I am patenting at the present time a new 
slide rule which will facilitate still more the 
solution of many intricate problems by 
means of this excellent instrument, as with 
my invention I can perform with one setting 
of the slide two consecutive multiplications or 
like @ xbxKe 


¢ 


divisions, so that formule 


a 
bxexd 
promptly solved than by any other calcula- 
tor. Simplicity, I may add, is its greatest 
feature. 

I shall be very happy, should you or your 
readers desire it, to give briefly the methods 
by means of which I obtain the results 
named, and that with so few operations. 
Many of them are, however, contained in 
my book on the slide rule, and some shorter 
and quite new methods will be given in my 
new book, so soon as the necessary arrange- 
ments are completed for placing my new 
slide rule on the market. Wm. Cox. 


xv, may be much more 


we, 


**A New Radial Drill..°°—Magnetism in 
Drills. 
Editor American Machinist : 

Under above caption you describe a drill 
(see issue of July 23) which has as a direct 
attachment an emery wheel. Though not 
in the habit of criticising manufacturers, 
this seems to me a very undesirable feature 
on such a machine, for two reasons. The 
first of which is that emery dust not only 
may, but will find its way into the journals 
of the drill, And the second is that such a 
wheel as illustrated, without water, is not 
the very best thing for the usual drill hand 
to grind drills upon. 


If Mr. Colvin wishes to prove or disprove 
the theory that magnetism is heat or is due 
to heat, he will find the means very close at 
hand. Let him take the temperature of his 
drill when it begins to attract the chips, and 
then heat another non-magnetized drill to the 
same temperature by fire. I think he will 
find that the magnetism is due to friction. 
As for example, a twist drill will usually 
attract chips the whole length of their sides 
which come in contact with the chips; 
while in a flat drill the magnetism is usu- 
ally confined to the point or only where it 
rubs against the metal. EB. W.R. 


Shop Devices and Methods—The Indus- 
trial University—A Criticism. 
Editor American Machinist : 

Mr. Webster gave some interesting illus- 
trations of counterboring tools, and I wish 
to add another, which I made and used 
about three years ago, for counterboring 
holes for screw heads in sheet metal shear 
knives. The knives were all steel, tolerably 
hard, and, as it was inconvenient to anneal 
them, the counterbore got dull very soon. 
I then made one on the shell reamer plan, 
Fig. 5 [page 7], so it could be taken off to be 
ground, The shank can be made of iron, and 


the point which enters the hole case-hardened, 
thus making a cheap and serviceable tool. 
Fig. 1 shows an arrangement of a star 
feed for boring taper holes with a compound 
The mandrel] is fitted to the taper 
hole in the spindle to drive it, and it has 


rest. 
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fitted to it an adjustable head, held by a| 
set-screw, which carries the tripping rod | 
that operates the star. This is doubtless an 
old device, but it is not in common use and 
may be new to many of your readers. 

On many lathes the compound rest has the | 
outside of its base turned concentric with 
its center pin, and it is sometimes graduated 
in degrees, but often it is not. A very 
handy way to set it for boring or turning 
tapers is to take dividers and make a circle 
with a diameter equal to the diameter of the 
base of the compound rest, and with this 
center for the apex of the angle, make two 
straight lines at the desired angle, as shown 
in Fig. 3, where the angle is 6 inches to 12 
inches, and 2} is the diameter of the rest 
base. The rest base should have two refer- 
ence marks on it, one showing when the 
rest is standing at exactly aright angle to 
the center line of the lathe, and another 
showing when it is parallel with the center 
line. When setting to bore a taper hole the 
rest should be swung around until it is 
parallel with the lathe center line, then set 
the dividers to the distance a, Fig. 3, and 
place one point on the reference mark on the 
saddle at d, Fig. 1, and swing the rest around 
until the reference mark on the base of the 
rest is even with the other point of the divi- 
ders, and the rest will be at the desired 
angle. 

Fig. 2 shows a diagram for getting the 
angle of the face of a bevel gear, where the 
center for the base line is at the apex of the 
pitch cone. If the reader fully compre- 
hends the idea, he will apply it easily to 
any kind of a taper job that may come 
along. 

An angle or knee plate is a very conveni- 
ent thing, if not an actual necessity in do- 
ing work on a drill press; but one of the 
disadvantages of it is that, no matter how 
small the piece that may be bolted to it, the 
angle plate must be bolted to the table or it 
will tip over when the drill is forced into 
the piece being drilled. This is considerable 
objection, as it takes more time, and then it 
is more difficult to adjust around to the ex- 
act position under the drill point. To obvi- 
ate this I propose making them as shown in 
Fig. 4, the piece being drilled to be bolted 
to the face C. The extension under the 
work might have slots for bolt heads to be 
used to assist in holding the work. This is 
an angle plate that will stand alone with 
any kind of a job that does not extend be- 
yond its base, and all that is needed to hold 
it is a pin in the table to keep it from turn 
ing, and even that would not be needed on 
small jobs. 

‘© A Mechanic” shows a device for holding 
up the planer tool while the table is running 
back; one using the same principle was 
shown ina previous number of the AMERI 
cAN MACHINIST, but the cheapest and _ first 
one I have seen was used by a machinist 
where I served my apprenticeship ; it was 
made of a stiff piece of old belting tied to 
the back of the tool with a shoe-string, Fig. 
6. It answered the purpose perfectly, and 
I remember at the time I was struck with the 
ingenuity and simplicity of it. 


The communication by Prof. Sweet, in 
reply to the various criticisms of the indus- 
trial university scheme, is very interesting, 
and, with the explanations he therein offers 
with regard to the teaching and lecturing 
part of it, I am heartily in favor of the 
whole plan, and I hope to see it in operation 
some time, with a leading spirit at the head 
who will be capable of giving it a fair trial. 


In your answer to Question 276, in the 
June 18 number, you attribute the failure 
of the water to come out at the other end 
of the pipe wholly to the friction of the 
water against the sides of the pipe. In this 
particular case I cannot see why friction 
should entirely prevent the water from com- 
ing out, nor can I see why it should in any 





case where time enough is given for the} 
water to get through, no matter how small | 
the aperture through which the water must | 
pass. To illustrate this: Suppose you have 
a vessel containing water, and you take 
another with a minute leak in the saabak | 








and immerse it almost to its full depth ; if | 
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it is given time enough the water will come | 


to the same level in both vessels. Go to a 
sandy beach, and dig a hole some distance 
from the water, and deep enough to be be- 
low the level of the water, and it will fill up 
until it is level with the main body of water, 
in time, and surely if friction would prevent 
it there would be plenty in getting through 
the large body of sand. 


According to the | 


way your correspondent states the question, | 
I think he had a real air-trap, and if he does 


not know what that is, an explanation of an 


air-trap would be an appropriate answer to 


his question. BELL CRANK. 





Magnetism in Drills, 
Editor American Machinist : 
I think Mr. Colvin’s drills are not influ- 


enced so much by the different metals on | 


which they are used as by the position they 


occupy, in use or at rest, with respect to | 


the magnetic meridian, or, more properly, 


with respect to the direction taken by the | 
pretty generally | plan, at the meeting of the Mechanical 


dipping needle. It is 


known among the iron shipbuilding frater- | Engineers, at Providence. 


Lo 


Me 





Fig. 2. 





theoretically, to be polarized with its upper 
end south. My drills I keep standing verti- 
cally in a rack, points up, and this by itself 
ought to polarize them with their points 
south, but when chucked in the lathe and 
jarred or chattered, the points ought to be 
north, while if the work is chucked, the 
drill point would become south from this 
cause alone, being used about equally each 
way. These two disturbing causes should 
about offset one another, and the drills have 
the same polarity as they would receive in 
the rack. And this I find to be the case— 
points south. 

It would be interesting to know in what 


| position Mr. Colvin’s drills were when used, 


| 
| 
| 
| 
| 
| 
| 
| 


| 


and also when at rest. 
WALTER GRIBBEN. 


In Favor of Piece-work Plan, 


| Editor American Machinist : 


I have read with great interest the discus- 


| sion of the different plans of working, viz., 


day-work, piece-work and the premium 
But of all the 
plans that have been brought up, 
I think that piece-work is more 
satisfactory to the men and the 
proprietors, providing the price 
agreed upon is adhered to. I will 
try and state my reasons for say- 
ing so. It has come to pass in 
* these days that every molder that 
is working by the day in a shop 
must receive the same pay per 
day, and no more; I know it 
must grieve a good man to be 
working alongside of a man that 
cannot make a decent washer, and 
still he gets the same pay per day 
as another; but by putting them at 
piece-work, that will fetch out the 
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nity that a ship becomes magnetized during | 


the course of construction, the polarity and 
strength of magnetism depending on the 
ship’s position, the theory being that the pro- 
cess of riveting gives the molecules a shak- 
ing up, and when they come to rest they ar- 
range themselves in accordance with the in- 
fluence of the earth’s magnetism. 
said that the local magnetism in a ship may 
alter while she is at sea, from the jarring of 
the engines, and shock from waves, if she is 
heading in a different direction from that 
she occupied in the shipyard. 

The same theory ought also to apply to ma- 
chine tools, only in a greater degree, as they 
usually stand in the same position for a long 
period. I have a small bench lathe that 
stands tail to the north, and the bed is 
polarized tail north and head south. I also 
have an assortment of tool-steel standing in 


It is also 


the corner of the room, and these bars more 
nearly approximate the direction of 
dipping needle than does the lathe bed. 1 
find that those bars that haven’t been turned 
end for end for some time are polarized with 
their upper ends south. A drill press ought, 


the 


qualities of the men, and put them on an 
equal footing, so then they will be paid 
according to their ability. 

There is a man making so many molds 
fora day's pay, say six, and the man gets 
$3 per day; that would be equal to 50 cents 
Now will say that the man 
does not hurt himself by making six, and 
the proprietors make a fair profit from the 
man’s day’s work, providing that the work 
turns out all right; but if one is bad (and 
this is where the piece-work plan turns out 
to the advantage of the proprietors) the 
firm is 50 cents ont on that man’s day’s 
work. 


apiece. we 


At one time, being in a hurry for some 
castings that a man was making by the 
piece, I asked him if he could not make 
more of them, as they were wanted very 
much; he told me that he could, but it 
would not do, as the people in the office 
would cut the price down if he made over 
$3.50 per day. I knew that the man could 
make $5 per day on the job. 

The greater part of the trouble with the 
piece-work system is, the workman takes a 





job, andif he gets fair wages at it the pro- 
prietors will cut the price down till there is 
nothing left forthe workman. I think that is 
the reason that piece-work is not received 
with more favor by the men. time 
ago [ heard a foreman telling about a firm 
that he worked for once. The workmen 
made very fair pay, and the proprietors 
thought that they were making 
so they told the foreman that he 
to cut them down. ‘All right,’ says the 
foreman; and he cut them The 
next pay day came around, and the pay 
roll was the the foreman 
cal ed into the office to explain how it was 


Some 


much, 
would have 


too 


down. 


same, so was 
that the men received as much pay after 
the cut as they did before. ‘‘ Well,” the 
foreman says, ‘‘the men before the cut did 
not commence to work before 7 o’clock in 
the morning, but now they begin about 6 
o'clock. ‘‘ Well,” says the proprietor, ‘‘ they 
are getting too much; we will have to cut 
them down again.” ‘‘ All right,” says the 
” The next pay 
day came along, the pay roll was the same. 
The same operation gone through by call- 
ing the foreman to the office. ‘‘I 
how it is,” says the proprietor; ‘‘ here the 
men have been cut 
still they receive the same amount of money 
every pay day; we will have to cut them 
down again.” ‘‘All right,’ exclaims the 
foreman, ‘‘ I think that you have got them 
this time, because the men used to take out 
their castings every night, and mix up their 
sand ready for the morning, and as soon as 


foreman, ‘‘down they go. 


5 


can't see 


down three times, but 


it was daylight they were all in the shop 
working away, but, as I said before, you 
have got them now; they cannot do any 
more.” 

On the other hand, I have seen a firm let 
a man that did about much 
work in a day as any other man, because he 


go twice as 
asked fora quarter of a dollar a day more. 
The excuse of the firm was: If we give it 
to you all the rest of the men will want it; 
but I fail to see the sense reason in it— 
if the man is worth it, give it to him. 

There is another drawback to the piece- 
work system, and that is, for instance, a 
foreman takes hold of a shop that is all day- 
work ; the proprietor wishes to introduce 
piece-work ;_ it 
thing in an old-established foundry, but at 
last the thing is done, and the system works 
along smoothly. The proprietors take a 
look through the foundry now and then, 
and they find that the foreman has nothing 
to do but stand around, so they think that a 
cheaper man can do that job, and they will 
find some excuse so that they can turn him 
off and get the cheaper man. 

The premium plan may be all right, but 
I don’t think that it will work with the 
average run of men, because, in the first 
place, if a man is getting $3 per day, or 30 
cents per hour, he will not be willing to 
work for $1.50, or 15 cents per hour, and 
that is what it amounts to, according to my 
idea. 


or 


is hard work to do sucha 


But if the man got 20 cents, and the 
proprietors 10 cents, I think that it may 
work better, as then the man would be 
getting more money for his work. 

Thos. WATHEY., 
me AMR oceee 

The wise policy of the State in being lib- 
eral with the Ohio State University, of 
Columbus, Ohio, appears to be rapidly 


building up that institution into one of the 
prominent schools of engineering and science 
in the country. The range of instruction 
includes courses in arts, philosophy, modern 
languages, science and agriculture; in civil, 
mechanical, electrical and mining engineer- 
ing, and in veterinary medicine and phar- 
macy. ‘Twonew buildings are to be erected 
the coming year, at a cost of $150,000, 
Three new departments have just been cre- 
ated, and two more professors in agriculture 
and botany are soon to be added, making 
the total number of teachers forty-five. 


—-_ —— 

The Southeastern Railway of England 
has a savings institution connected with its 
management, and it is said that more than 
four thousand of its workmen are deposit- 


ors, 
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Chief of the Machinery Bureau. 


In our issue of July 23 we had something 
be the 


proper course to be pursued in the selection 


to say as to what seemed to us to 


of a chief of the machinery bureau at the 
coming Columbian Exhibition. About the 
time our article was published, Mr. James 


Allison, of Cincinnati, was appointed to the 
Mr. Allison, according to a pub- 
lished account, the correctness of which has 


position. 


been certified to us, was apprenticed early | 


in life to a plumber, and after serving one 
year of his apprenticeship, went into 
finishing his term of apprenticeship 
IIe became a fore- 


army, 
at the close of the war. 
man plumber, and finally a partner, after- 
wards going into the business for himself—a 
business in which he is now interested. He 
is president of the National Association of 
Master Plumbers; president of the Ohio 
Mechanics Institute ; member of the Board 
the Cincinnati Indus- 
in 1888 was elected 
president of this board. He took a promi- 
nent. part the work connected with the 
celebration of the Ohio Centennial celebra- 


of Commissioners of 
trial Exposition, and 
in 


tion. 

It is hardly necessary for us to say that 
our opinion the kind man that 
should occupy this position, as expressed in 
the issue of this paper referred to above, 
has not changed. By comparison of the 
above record with those views, our readers 
can readily perceive whether or the 
appointment meets our views as to what it 
should for they now know all of Mr. 
Allison that we ourselves know. 

His election to the various positions named 
above indicates, of that, in Cincin- 
nati, where they certainly know what execu- 
tive ability is, he is considered to poszess it 
ina marked degree, and it is this quality 
which is most needed for such a position as 
that to which he has been appointed. We 


as to of 


not 


be, 


course, 


must confess, however, that it is a matter 
of some regret to us that this executive 


ability was not found associated with other 
and different experience and training than 
that of a plumber, no matter how excellent 
a In we would have 
much preferred that the man selected should 
have been identified with machinery, and 
that he should have been trained in a ma- 
chine shop rather than in a plumber’s shop. 

This is not to be taken as a prophecy 
that Mr. Allison’s management will not be 
successful, for we expect that it will be so, 
and can be depended upon to do anything 
in to make it so. Nor do we 
mean to say that we think the selection 
the that could have been made 
the circumstances ; we shall take it 
But this does not 
in the least lessen our regret that ma- 
and mechanical engineer could not 
selected. Possibly were 
available ; but if there were, it is of course 
all the more creditable to Mr. Allison that 
he, not being a machinist or mechanical en- 


one. other words, 


our power 
is 
not best 
under 
for granted that it is so. 
some 
chinist 
none 


have been 


gineer, was yet considered to be best quali- 
fied for the position, 


~ Oe 
The Trouble in the Tennessee Mines, 
In our issue of last week we briefly re- 


ferred to the trouble between the free miners 
of Tennessee and the in 
to the employment of convict labor in the 


authorities, regard 


mines. At that time we alluded to the 
victory of the free miners in compelling the 
removal of convict miners from certain 


mines, and stated, in effect, that the miners | 


of 
to vio- 


would do better to await the action 
voters of the State before resorting 
Subsequent proceedings go to show 
that the miners have acted with rare 
sense in permitting the convicts to return to 


lence. 


good 


work pending the action of a special session 
of the legislature of the State. Now it 
seems to be the opinion that the legislature 
will not undo the legislation that is obnox- 


ious to the miners, and the belief is that 
there will be further trouble. Our counsel 
| would be that, in case this is true, the 


| miners appeal to the ballot-box on this issue, 
| with a view to getting a popular expression 


of opinion on the subject. This, it seems to 


the | 
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the | 
| the law than resort to violence. 


|us, is better in every way, 
| about further conflict. 





| 
| 
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It is true, probably, that the miners can- 


Ae , 
than to bring | per cent. of earnings were for the electric 
lines 47. 


7, and for the horse lines 66.7. The 
earnings per mile run were for the electric 


not put speakers in the field, in the election | 42.71 cents, and for the horse 36.85 cents. 
| Expenses for motive power were for the 


of a new legislature, to present their views, 
but they can probably reach the people in 
some way—through the press, and in other 
ways. 


| electric 


jrun for the 


The fact that an isolated part of the peo- | 


ple of a State cannot reach the people ina 
political campaign doubtless has a good 
deal to do with outbreaks like this in Ten- 
But it generally a question of 

Better await the slow action of 
Everything 
will move more smoothly afterward. 

If the people of Tennessee find trouble in 
the execution of their laws, it will be wise 
them consider whether the 
enacted are just. It is difficult to execute 
unjust laws, and this difficulty is, year by 
year, increasing rather than decreasing. 
ee 

A very good illustration of the reason why 
itis difficult, if not impossible, to make work 
carried on by the government as eflicient and 
economical as that dene by private enterprise, 
is shown by the case of Lieut. Meigs, who has 
for years made a special study of ordnance 
matters, and has come to be regarded as an 
authority in that line. On being examined, 
with a view to promotion, it was discovered 
that he was color blind—a defect that in no 
way interfered with his work, and which he 

yas in fact ignorant of himself up to the 
time of the examination. The law declares 
that any physical defect whatever shall 


nessee. is 


patience. 


for to laws 





cause retirement, and in this case, instead 
of being promoted, Lieut. Meigs is to be 


retired, notwithstanding it was recognized 
that his color blindness would never stand 
in the way of his efficiency in his particular 
line of work. 

A private concern under the same circum- 
stances would have been able to retain the 
services of so valuable an expert. 
sense and judgment would have been ap- 
plied to the case, which, of course, is im- 
possible where iron-clad rules must be ob- 
served without regard to special circum- 
stances. It is not probable, however, that 
matters can be improved in this respect in 
any department of the public service, be- 
cause there must be laws governing all such 


Common 


things, and, of course, those laws must be 
observed, whereas a private individual is 
able to be governed by the dictates of good 
judgment in every instance, and to decide 
upon the merits of the question, without re- 
gard to other similar cases or precedents. 


ee 
It is announced that the Erie road has 
formally decided that it will hereafter 


recognize the right of the public to know 
the particulars regarding accidents which 
may happen on its road, and that from this 
time on, representatives of papers will be 
given reasonable facilities for obtaining 
accurate for publication 
promptly as possible. We think 
wise decision, and that, in the other 
roads will see that it is to their advantage to 
take the instead of, 
ordering every employe to refuse all informa- 
tion. Something is bound to be published 
regarding every accident of consequence, 
and it is far better that the road should 
assist, so far as possible, in placing strictly 
accurate information the public. 
Those who have friends traveling, and who 


information as 

this is a 
end, 
same 


course, as now, 


before 


may be involved in some catastrophe, have 
aright to know the exact facts as quickly 
At the same time, it 
seem to be proper that the representatives 
of any paper making a practice of publish- 
and highly colored 
should be barred out. The exact truth, as 
near as it can be told, is what is wanted. 
siciamitaaaniggelllin s-conicrtcigi 

The West End Railway of 
Boston is the largest operator of street rail- 
way lines this country, and, as it 
both horses and electric traction, 


as possible. would 


ing sensational reports 


Company 


in 
has a good 
opportunity for making comparisons. The 
June statement of the operations of the road 
gives in full detail the 
each kind of cars, with 
and net earnings. 


business done by 


the revenues, cost 


uses | : 
| Please give me through 





| 
| 


| treating on this subject; 
The operating expenses’ 


7.31 cents per mile run, and for the 
horses 10.83 cents. Net earnings per mile 
electric were 22.34 cents, and 
for the horses 12.27 cents. The electrical 
papers are calling attention to the fact that 
this is a remarkably good showing for 
electric power, and we entirely agree with 
them. It is to be remarked, however, that 
it is also a remarkably good showing for 
steam engines as against horses for furnish- 
ing motive power, even when a considera- 
ble proportion of the power developed by 
them is lost by its subsequent transforma 
tions. 
ee ee 

One of the oldest co-operative establish- 
ments of the country has announced its pur- 
pose to wind up its affairs, and close out 
business. It is a foundry in Somerset, 
Mass., which was organized October 18, 
1867, through the efforts of the founder of 
the Iron Molders Union, Mr. William H. 
Sylvis. This company is one of a number 
of similar ones established about the same 
period, all the others having either gone out 
of business or modified their organizations to 
such an extent that they could no longer be 
‘alled co-operative. The Somerset company 
has paid 10 per cent. dividends at irregular 
intervals, and no specific reasons are given 
for its retirement from business. 

a ee 

Dayton and Springfield, Ohio, which are 
supplied with natural gas by pipe lines laid 
from the gas regions controlled by private 
corporations, have been notified that, owing 
to an alleged falling off in the supply of gas, 
its price will be increased. In the case of 
Springfield, at least, the price at which it is 
now proposed to supply the gas is above the 
limit fixed by agreement between the com- 
pany and the city authorities at the time the 
franchise was granted. 
eee 
Literary Notes. 


WORLD'S FAIRS FROM LONDON, 
CHICAGO, 1893. By C. B. Norton. 


This is a book in which a condensed illus- 
trated history of all the important interna 
tional exhibitions since 1851 is given, closing 
with information regarding Chicago and the 
fair to be held there. The illustrations are 
numerous and good, and include views of 
the park in which the fair is to be held. The 
book contains 93 pages, is bound in paper 
and published by the Milton Weston Com- 
pany, Chicago. Weare not informed as to 
its price. 


1851, TO 


The article in the Stevens Indicator for 
July that will be most interesting and in- 
structive to most of our readers is the con- 
clusion of a lecture by Professor Coleman 
Sellers on ‘‘ The Machine Shop.” It is full 
of the most valuable suggestions in regard 
to the management of shops and manufac- 
turivg business generally, and could have 
been delivered only by a man thoroughly 
familiar by practical experience with the 
subjects discussed. 
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department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(3844) C. A. W., 








Tampa, Florida, writes: 
your columns the 
names good books treating on steam 
pumps. A.—Practical Hand-book on Direct 
Acting Pumping Engine and Steam Pump 


of 


Construction, by P. R. Bjoerling, may suit 
you. There are many other good works 


it is difficult to 


make a selection for you. 
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(345) W. K., Cleveland, O., writes: Please 
inform me through your columns how to 
compute the pressure per square inch on 
stay bolts. Please give an example. A.— 
See answer to Question 15, in our issue of 
January 19, 1890. 


(346) G. S. B., Middletown, N. Y., asks: 
What size wrought-iron (commercial size 
preferred) should be used to make hangers 
for supporting 2” pipe, filled with water? 
The pipe is to be held against vertical posts, 
2''x4”; the hangers are to be made of a hook 
form and bolted to the posts by two 3’ 
bolts. A.—We should use 1x” iron for 
hangers placed about ten feet apart. 


(347) F. M., Matteawan, N. Y., writes: I 
would like to inquire about how much water 
would be required for a boiler 30 inches 
diameter, 60 inches high, having a furnace 24 


inches diameter, 27 inches high, 42 tubes 
2 inches diameter 34 inches long, to 


run an engine with cylinder 6 inches di- 
ameter, 6 inches stroke, the boiler pressure 
will be about 60 pounds. A.—The quantity 
of water will depend on the horse power de- 
veloped by the engine; for 7 indicated 
horse-power you will require about 300 
pounds of water per hour. 


(348) J. C. R., Jeffersonville, Ind., asks: 
How, and how much can the atmosphere be 
compressed ?. And in what proportion does 
the power of compressed atmosphere stand 
to steam power? A.—The air is generally 
compressed by the means of a piston work- 
ing in a cylinder; in fact, these are some of 
the principal parts of an air compressor 
built specially for the purpose. The extent 
to which air may be compressed in the use- 
ful arts is limited only by the strength of 
the compressor, and the tightness of the parts 
in which the air is confined. The energy 
which compressed air can exert is the same 
as that of steam of the same pressure. 2. 
Are there any engines which run with com- 
pressed air? A.—Yes. 


(349) A., Chicago, Ill, writes: Please 
find enclosed a cut of heater. I wish to 
know the proper way to compute the horse- 
power of the same. The diameter of outer 
shell is 24 inches; height, 8 feet; diameter 
of inner shell is 20 inches; height, 6 feet. 
The inner shell contains 13 flues, 2 inches 
diameter; filtering chamber, 12 inches diam- 
eter and 2 feet long. A.—The custom is to 
allow 1 square foot of heating surface per 
horse-power. According to this unit of 
measurement we should rate your heater at 
72 horse-power. Manufacturers of feed- 
water heaters of special design generally 
determine by experience the unit of measure- 
ment. You may require a little less than 1 
square foot of heating surface per horse- 
power. 


(350) P. J. F., Beaver Falls, Pa., writes: 
I have a vertical compound non-condensing 
engine to design, and the following con- 
ditions arise: It must be run at 400 feet 
piston speed only; initial steam pressure, 100 
pounds. A throttling governor will be used, 
and the cranks must be placed at 90 degrees, 
and the engine is to develop 85 horse-power. 
I have selected 12'x204''x16" stroke as the 
size of the cylinders, and laid out a set of 
cards which | enclose. . I intend to cut off at 
4 stroke in the high-pressure cylinder, and 
about § in the low-pressure cylinder, so as to 
get about equal work out of both cylinders. 
I have assumed the clearance to be seven 
per cent., but Ido not know whether I can 
get down to that. Please inform me if the 
proportions of the cylinders are correct. 
A,—The proportions of the cylinders are 
good, but they will develop a greater horse- 
power than 85. It seems to us that cylinders 
104°x184"x15" are large enough for the re- 
quired horse-power. 


(351) W. H. T., Amsterdam, 
writes: Please inform me, or give 
ceipt for bluing a small spring by 
‘al process, as we have a quantity 
to do, and wish to do it as speedily as possi- 
ble. A.—There are various processes, but 


‘en: 
me a re- 
a chemi- 
of these 


(352) W. H. N., Preston, Minn., asks: Is 
it a fair test and a safe one on a boiler to ap- 
ply a full cold-water pressure? Should not 
the boiler be fired up and the water hot 
when the hydraulic test is applied? And 
are not the boilers injured by a strictly cold- 
water test? .4.—We prefer hydraulic tests 
with warm water. Although cold water is 
frequently used, there is danger of injuring 
the boiler with it. We believe that the best 
way to test a boiler is by means of an in- 
jector which takes steam from another 
boiler. This will raise the temperature of 
the cold water. previously put in the boiler, 
sufficiently high for all practical purposes. 
Sometimes the boiler is filled with cold 
water and every outlet closed, and a light 
fire started. As water expands about 3'; in 
volume in rising from 60° to 212°, the rise of 
temperature, as the water becomes heated, 
will cause a corresponding increase of press- 
ure, and from the regularity with which the 
pressure rises, the condition of the boiler 
can be decided, any jerks or starts of the 
steam gauge hand being considered to de- 
note weakness, the soundness, on the other 
hand, being indicated by the steady rise of 
the pressure gauge. In using this method 
of testing, there will be some difticulty in 
regulating the fire so as to impart the heat 
in a uniform and regular manner, and also 
some difficulty in maintaining the tempera- 
ture for any length of time exactly at the 
point to correspond with the desired press- 
ure. The use of this plan would, of course, 
forbid the examination during the test at 
least of the heating surface. When cold 
water is used, the usual method of testing 
boilers is to fill them and produce a pressure 


within by means of a hand force pump. All 
the openings are securely closed. Tne 


safety valve, which is loaded to the required 
test pressure, is kept raised till the boiler is 
completely filled with water. Then, after 
closing the safety valve, the pump is worked 
till the steam gauge indicates the test press- 
ure. The pump should deliver only a small 
quantity of water at each stroke, and must 
be worked carefully, asthe pressure rises, in 
order to avoid jarring the strained boiler 
and producing a sudden rise of pressure be- 
yond the limit of the test pressure. Some 
engineers close the safety valve before the 
boiler is quite full of water, and so retain a 
quantity of air to act as a cushion when the 
pressure is applied by the pump; but when 
this enclosed air escapes through leaky 
seams and rivets, no marks indicating such 
leaks are seen on the plates. 


” 


—83—» 














(353) H. A. En- 


R., New York, writes: 
closed find sketch of a cone friction clutch. 


Please inform me if it will transmit the 
same horse-power that can be transmitted 
by the 34-inch shaft ; and what force will be 
necessary to force the two parts together 
without having them slip? Material to be 
of cast-iron. I cannot use the forms on the 
market, on account of space. Any improve- 
ments you may suggest will be thankfully 
received. The mean diameter of the wheel 
cone is 14 inches ; angle of cone with central 
line shaftis 9 degrees. A.—The horse-power 
which can be transmitted by the shaft will 
depend on its speed, which you have not 
given. Assuming that the shaft makes 120 
revolutions per minute, then the horse-power 
it will transmit may be found by the follow- 
ing formula : 
H= 2 Xk 
90 


in which // designates the horse-power, D 
the diameter of the shaft in inches, and F? the 





in order to produce the best results it is nec- 
essary in them all that the surface shall be 
made thoroughly clean. If a piece of highly | 
polished steel is simply touched with the | 
uncovered hand there will be an impression 
left upon it which will show after it is 
blued, unless the imperceptible stain is re- 
moved before heat is applied. One of the 
processes is thus given: First, coat lightly | 
with linseed oil; then sift dry hard wood | 
ashes over the springs witha sieve until 
they are covered; place them in a furnace, 
and heat them until the color begins to 
change to a blue, after which they are cool- 
ed in the air, the ashes brushed off, and they 
are placed in a wire basket and immersed in 
sperm oil; when taken out they are washed 
in a solution of soda, to remove the oil. The | 
linseed oil causes the ashes to stick. The | 
process is called ‘‘ash bluing.” By coating 
them evenly with ashes they are not exposed | 
to the direct access of air, and oxidation 
takes place slowly and uniformly. For fur- 


ther information, see ‘‘ Practical Details of 
Bluing,” by B. F. Spalding, in our issue of 
9 


~e 


Octobe 1890. 





| have 


| 120 


number of revolutions per minute. Substi- 
tuting for the symbols their values we have 
WH 3.55 x 120 
90 
neglected, or 57 & 38,000 1,881,000 foot- 
pounds. But this is also the energy which 
must be exerted by the clutch. Since we 
assumed that the clutch makes 120 
revolutions per minute, the energy which 
must be exerted during one revolution is 
1,881,000 _ 


= 57, the fraction being 


15,675 foot-pounds. The mean 


diameter of the conical surface is 14 inches; 
the corresponding circumference is 3.66 feet; 
hence the force acting on this circumference, 
or at the mean radius of seven inches, will be 


5.765 
15,765 —4 Now let 
3.66 


,282.7 pounds. the 


| force acting in the direction of the shaft be 


designated by Y, and the force acting at 
the mean radius by P, which, in the case 
| before us, is 4,282.7 pounds ; then for com- 
| puting QY we have the following formula: 

| P X sine of angle of clutch 


coefticient of friction 





| 


It must be here remembered that the angle 
of the clutch is not the angle at the vertex 
of the cone; butit is one-half of this, or, in | 
other words, it is the angle formed by an | 
element of the cone and the shaft. Also, | 
the coefficient of friction varies with the con- | 
dition of the surfaces of contact ; when these | 
are dry, the value of the coetticient of fric- 

tion will be about .45, and when oiled about 

.1. Adopting .45 for the coefticient of fric- 

tion, and remembering that the sine of the 

angle of nine degreesis .15, then using these 

valves in the formula, we have 





4 9R9 7 y, 5 a 
i ste ’ = 1,427 pounds, 
45 


which must be exerted in the direction of 
the shaft to hold the surface in contact 
without slipping. This result indicates 


that the clutch is not large enough for a 84- 
inch shaft running at the assumed speed. It 
will be noticed that we have not taken into 
account the inner cone, which, although 
useful for reducing the wear, will not, in 
our opinion, add much to the power of the 
clutch. 


(354) W. H. P., Peterborough, Canada, 
writes: We have been building boilers for 
the last thirty years, and never had any com- 
plaints. We built two boilers some few 
months ago 54 inches diameter, 25 feet long, 


each with two tlues 16 inches diameter, 
shell, ;, inch: heads, 8 inch thick; rivets, 


best English iron, } inch diameter; pitch of 
rivets, circumferential, 24 inches, single 
riveted; longitudinal seams, double riveted, 
pitch, 24 inches; flues of } inch plate, rivets, 
g inch diameter; pitch, 1% inches, single 
riveted; holes good. Boilers of Scotch steel, 
best brand, and were what we consider 
well built. Now we had atelegram from 
our customer saying that the rivets in the 
boiler are leaking badly, although they were 
tight for some days at first, carrying 60 
pounds of steam; fuel, soft coal; water ex- 
cellent. Now these boilers were tested be 
fore leaving the shop to a hydraulic pressure 
of 100 pounds, and were tight, and the 
gauge stood at that, and we passed them as 
first-class. From our experience, if a boiler 
is tight at first, and stands at the required 
pressure, it should be all right. Can you 
give us any reason why they should leak ? 
A.—New boilers often leak at the seams 
when set to work after being tested and 
found tight at the maker's. This may be 
due to rough usage in removing the boiler 
and fixing it, or to the expansion of the 
plates in actual work being different from 
that produced by the test. A difference in 
the nature of feed water has sometimes a 
remarkable effect in making boilers leak at 
the riveted joints below the waterline. A 
boiler may be quite tight with one kind of 
water, and yet leak badly with another 
kind. When this is the case, it is generally 
found that a comparatively pure water has 
been changed for brackish water, or one con- 
taining much carbonate of lime, the use of 
which is attended with a higher temperature 
of the furnace and flue plates, and conse- 
quently a greater local expansion. Leakage 
is often produced at the furnace and flue 
seams of many boilers by getting up steam 
too quickly. The leakage in this case is 
chiefly due to the unequal expansion of the 
material, one part of the boiler being hot 
whilst the rest remains cool. Leakage from 
this cause is most common in boilers having 
a bad circulation. Leakage at the ring 
seams, especially of externally fired boilers, 
is very often caused by delivering the cold 
feed water right on the hot plates; some- 
times the feed pipe delivers right onto a 
seam. One of the most common causes of 
leakage all along the under side of boilers, 
and also at the tube plates, is the reckless 
practice of emptying the boiler while still 
hot, and filling it with cold water, at the 
same time leaving the damper wide open 
and removing the flue doors in order to cool 
the boiler rapidly for cleaning. The sudden 
contraction of the furnace and flue plates 
thus produced has been the ruin of hundreds 
of boilers. The equal contraction of the 
bottom plates of externally fired boilers is 
sometimes resisted by the plate edges or sus- 
pending brackets butting against the solid 
masonry; fracture in these cases is the com 
mon result.—‘t Treatise on Steam Boilers,’ 
by R. Wilson, C. E. And there may have 
been some bad workmanship which was un- 
intentionally overlooked. 
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Hammers, the best in the 
world.” Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. <A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Ice and Refrigerating Machines, 170 sold, and all 
successful, David Boyle, 521 Monroe St., Chicago, IIL. 
“How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St., N. Y. 
Selden Packing for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y. 
Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 
Locomotive Driving-Box Planer Tool. Pedrick & 
Ayer, Philadelphia, Pa. 
Special Tools for Railway Repair Shops. 
& Ayer, Philadelphia, Pa. 

$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N. Y. 
Miller's Falls Co., 98 Reade St.. New York, are 
building a Power Frame for their Star Hack Saw. 
S. A. Smith, 23 So. Canal St., Chicago, Il., agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery. 
Engines and mach’y, all kinds, new and second- 
hand. Audubon Machine W’ks, New Haven, Conn. 
Roper’s Catechism of High-pressure Engineers. 


Power 
20 sizes. 


‘Bradley's 


Pedrick 


$2.00. Theo. Audel & Co., 91 Liberty St., N. Y. 
Catalogue. 
For the latest improved Eccentric Hook, Con- 


necting Rods and Stub Ends, address T. 
chine Company, Philadelphia, Pa. 

“fwenty Years With the Indicator,’’ by Thomas 
Pray, Jr. 10,100 sold. Price, $2.50. Order of book- 
seller; take no other. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

Ss. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 28 
8S. Canal St., Chicago, Western Agent. 

Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth St., New York. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son St., Chicago, Til. 

self-adjusting Hand-Screw for Pattern and Cabi- 
net Makers, Wood Workers, etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

Upright Drills and Iron Planers, for immediate 
delivery; prices reasonable. J. E. Snyder, Worces- 
ter, Mass. 

Hyd. press, hyd. jacks, steam tables, accumula- 
tors, cutting and stamping dies for sheet metal, foot 
press, ete. S. Hartley, 245 N.J.R.R.Ave., Newark, N.J. 

25" | “Only Drill Press built on 

327 | *Ko-rekt’ principles, 

37” | even if they come from Jersey.”’ 

42" Gould & Eberhardt, New Ark, N. J. 

_ DuBois & DuBois, Patent Attys., 715 11th St., Wash 
ington, D. C., procure first-class patents. Send stamp 
for illustrated pamphlet, ** March of Invention,” con 
taining valuable information, and list of references 


©, Dill Ma 


Every draftsman needs one. The Engineer's Sketcl 
Book of mechanical movements, appliances, devices, 
contrivances,etoe.,by T.W. Barber. 1,936 illustrations, 
8vo., cloth, $38. Catalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 


Club Rates.—If no one is getting up a club for the 
AMERICAN MAcHINIsT in your town or gstablish- 
ment, send for Circular of New Club Rated. and try 
it yourself. Address AMERICAN Macuinist, 96 Ful 
ton St., New York. 


‘Arithmetic of Electricity.’ A practical treatise 
on electrical calculations of all kinds, by simple 
arithmetic only. Just published. Price, $1.00. 
Send for descriptive circular. Our complete book 
catalogue mailed free to any address, Norman W. 
Henley & Co., 150 Nassau St., New York. 


” 


‘Binders’ for the AMERICAN MACHINIST. TWC 
styles—-the *‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York, 


“Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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The erection of a cotton-mill is talked of at Elber- 
ton, Ga, 


An extensive steel plant will be established at 
Ensley City, Ala. 

The Opelika (Ala.) Milling Company has increased 
its capital stock to $40,000, 

The Russellville (Ky.) Iron Foundry will be put in 
operation at an early date. 
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Traunswent Advertisements 50 centa a line for each | 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing weck’s issue. 


George B. Grant—Gear Wheels. See p. 20. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 








Shafting Straighteners. J. H. Wells, Tampa, Fla. 








Work the Buena Vista (Va.) Steel Works is 
suspended for the present. 


J. H. Gillis to establish an iron foundry and ma- 


| chine shop at Ivanhoe, Va. 


Extensive repairs are being made on the cutlery 
shop at New Hartford, N. Y. 

The erection of a factory and cottonseed-oil-mill 
is talked of at Notasulga, Ala. 

It is announced that railroad repair shops are to 
be established at Blackville, 8S. C. 

Ulrich Eberhardt is building a one-story brick 
foundry, 83x50 feet, at Newark, N. J. 
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The Belfast Foundry and Machine Works Com- Messrs. M. J. Frost, J. N. Hanson and A. Dyren- 


pany is being organized at Belfast, Me. 
The Iron Car Works at Duluth, Minn., 
on the 10th inst., with a force of 30 men. 
The Hudson River Aniline Works, at Greenbush, 
N. Y., are erecting an addition 80x140 feet. 


| forth, of Chicago, have incorporated the Taylor | pressed tablets for medicines, etc. The capita 
started up | Automatic Lubricator Company. The capital stock | stock is $15,000. 


The Glens Falls Paper Company are to erect a} 


pulp-mill 30x600 feet at Fort Edward, N. Y. 


An addition will be built this fall to the works of | 


the Athol Machine Company, at Athol, Mass. 

Creighton, Sherfesee & Co., Rock Hill, 8S. C., have 
added an iron foundry to their machine shops. 

J. & D. Noble will erect an iron foundry in con- 
nection with their boiler works, at Anniston, Ala. 

The Slater Woolen-mill Company has commenced 
the erection of a three-story mill at Webster, Mass. 

An iron or combination bridge of one 155-foot 
span is to be constructed near McMinnville, Tenn 

A Jackson (Tenn.) company is investigating with 
a view of removing its machine shops to Sherman, 
Tex. 

The Bar Mills Lumber Company, of Portland, 
Me., a new mill building 120x22 
feet. 

The machine shops of G. H. Osbourn, at Clarks- 
burg, W. Va., recently burned, will be rebuilt at 


once. 


are soon to erect 


The Landon Iron Company, of Salisbury, Conn., 
has voted to increase its capital stock from $50,000 
to $75,000. 

The H. Frank Steel Range Company, of Cleve- 
land, Ohio, has been chartered, witha capital stock 
of $25,000. 

The Whitman & Barnes Company are contem 
plating extensive improvements in their works at 
Canton, O. 

W. H. Bigsley, of New Braunfels, is talking of re- 
moving his woolen plant from that point to San 
Angelo, Tex. 

The Atna Machine Company, of Hartford, Conn., 
has filed a certificate of increase of capital from 
$3,500 to $10,000. 

Work has commenced on the machine shops of 
the Norfolk & Western Railroad Company at Lam- 
bert’s Point, Va. 

A company will be organized at Portland, Conn., 
to light the place by electricity, using the Thomson- 
Houston system. 

The Linwood Iron Works, Linwood, Pa., have 
perfected plans for new foundry and machine shops 
of large capacity. 

It is currently reported that George Pullman, of 
parlor car fame, will establish a steel car manufac 
tory at Pueblo, Col. 

It isreported that some of the capitalists at New- 
castle, Pa., are anxious to buy the old sheet-mill 
and start it up again. 

The Bellaire Steel Works, at Bellaire, O., which 
closed down on July 3d, will be ready to resume 
operations this week. 

The Central Railroad & Banking Company (office, 
Savannah) will, it is stated, put new machinery in 
its Macon (Ga.) machine shops. 


A company to manufacture wagon wheels on an 
extensive scale has been formed at Doylestown, 
Pa., with a capital of $250,000. 

A. F. Childs, W. H. H. Knight, F. F. Dean and 
others have incorporated the Knight Safety Eleva- 
tor Company, at Washington, D. C. 

The O. S. Wilt Machine Shops, Tennille, Ga., will 
be put in operation under the management of B. B. 
Farris, of Rocky Ford, so it is stated. 

There are possibilities of an electric lighting plant 
at New Market, N. H., for which the New Market 
Electric Company has been organized. 

The car shops and roundhouse of the Missouri 
Pacific Railroad, recently destroyed by fire, at Cy- 
press, Mo., are to be rebuilt on a larger scale, 

N. E. Whitaker, Thomas 0. Brien, R. Stalnaker 
and others will organize a stock company for the 
erection of an electric light plant at Wheeling, W 
Va. 

The muck-bar and plate-mills of the Roanoke 
(Va.) Iron Company are about completed. The for- 
mer will be 332x76 feet in size, and the latter 304x84 
feet. 


M. P. Robinson has, it is reported, established a 
$10,000 factory, at Lexington, Ky., for the manu- 
facture of his patent attachment for sewing ma- 
chines. 


The Contoocook Mill at Penacook, N. H., which 
has been idle for some time, is to be converted into 
a yarn and twine-mill with an invested capital of 
$40,000. 


The Colorado Coal and Iron Company, Pueblo, 
are completing a third blast furnace, to be used in 
connection with their steel works. It will be a 100- 
ton stack. 


The Valk & Murdoch Iron Works, Charleston, S. 
C., has recently enlarged its boiler shop, and is now 
putting in a complete hydraulic plant and other 
machinery. 





The Steel Barbed Fence Ribbon Company, capi- | 
talized at $250,000, have been organized and incor- 
porated, and will establish a barbed wire factory 
at Valverde, Col. 


The new rolling-mills at Irondale, near Minneapo- 
lis, Minn., are now nearly completed, and will be 
about ready to start by August 1, employing some- 


thing over 200 men. | 


is placed at $3,000,000. 


| 


It is stated that a Mr. Barker, of Pittsburgh, Pa., | 
and others are endeavoring to organize a $200,000 | The commencement of work on the building has 


stock company for the purpose of erecting a steel | been delayed somewhat, and it 


plant at Jasper, Tenn. 

The Baker Iron Company, Jasper, Tenn., has reg- 
istered its charter. This is probably the $30,000 
stock company previously mentioned as incorpora- 
ted to establish iron works. 

The Thames Iron Company, of Pennsylvania, has 
leased the Belvidere Iron Mines, at Belvidere, N. 
J., and will put in machinery to work them, em- 
ploying a large force of men. 

A new pipe foundry is being erected at Anniston, 
Ala., to be known as the Anniston Pipe Works. It 
is expected to have the place started in two weeks, 
with employment for 200 men. 

The Phillips Engine Company have been incor- 
porated at Camden, N. J., with a paid up capital of 
$100,000, for the purpose of manufacturing and sell- 
ing engines and other machinery. 

The United States Rolling Stock Company, at An- 
niston, Ala,is being reorganized, with a capital 
stock of $8,250,000, and probably soon, as is ex- 
pected, will put its car works in operation. 

The Chicago Engine Packing Company has been 
incorporated, with a capital stock of $50,000, by W. 
A. Lewis, E. D. Warren and E. D. Pence. The 
company will manufacture engine packings. 

The Brighton Park Mutual Home and Investment 
Company has been incorporated, at Branchville, 
Md., to erect electric light plants, gas works, deal 
inreal estate, etc. The capital stock is $250,000. 

C. E. Buek and J. E. Bacon, of Chattanooga, 
Tenn., and A. B. Peterson, of Chicago, Ill., have re- 
cently organized a Frictionless Metal Company, 
and established friction metal works at Chatta- 
nooga, Tenn. 

The Bates Iron and Steel Company, whose foun- 
dry at South Chicago was burned last fall, have de- 
cided to locate their foundry at Waukegan, IIl., on 
land owned by the Washburn & Moen Manufactur- 
ing Company. 

The new department of the Oil City Tube Works 
Company will be located at Sharon, Pa, and the 
whole plant may be removed there eventually. 
The company have declined the offer of a subsidy 
to remain at Oil City. 

The St. Louis Woolen-mills Company, a new con- 
cern recently organized in St. Louis, Mo., has filed 
articles of incorporation, with a capital stock of 
$30,000. The stockholders are J. B. Ulrich, James 
J. Jarvis and F. R. Peters. 

E. J. Bird, Jr., of Ironton, Ohio, will erect a 
muck-bar-mill and nail works at Low Moor, Va. 
The works will have a capacity of 30 tons of muck- 
bar per day, and 8,000 kegs of cut and wire nails per 
week, and will cost $125,000. 

The Howe Ventilating Stove Co., of Cortland, N. 
Y., will erect stove works in Tallapoosa,Ga. The 
plant will consist of two main buildings 60x250 feet 
in size, molding-room, polishing-room, ete ; nickel- 
plating plant will be operated in connection. 

J.T. Ambrose, H. T. Cooper and others have re- 
cently incorporated the Cedar Mountain Iron and 
Steel Company, at Knoxville, Tenn., for the pur- 
pose of erecting an iron and steel plant. J. T. 
Ambrose is manager ; capital stock, $200,000. 

The Middleton Car Spring Company, of Philadel- 
phia, has decided to remove its works to Harvey, 
Ill., a short distance from Chicago. This action 
was taken in order to get nearer the market, and 
also the supply of some of the materials used. 


Duluth, Minn., reports say that the Minnesota 
Iron Car Company is about to begin the manufact- 
ure of steel plate, piping, refrigeratcr cars and 
other iron and steel products. The company has 
been reorganized, with new capital and new man- 
agement. 


The Elevating Grip and Machine Company has been 
incorporated at St. Louis, to manufacture elevating 
machinery and other specialties. The capital stock 
is $5,000, and the incorporators are Henry Post, 
Aug. Puff, Jacob Grimm, Thos. Flynn and Theodore 
Ulschmid. 


A new industry is soon to be located in West 
Granby, Conn. Messrs. Huggins Brothers have 
bought machinery and will soon begin the manu- 
facture of clocks there. For the present the plant 
will be located in the building formerly known as 
Huggins Hall. 


The Light, Heat and Power Company has been 
organized, at Louisville, Ky., with J. S. Briggs, 
president; Otto Hoffman, vice-president, and Au- 
gust Barth, secretary, for the purpose of operating 
an electric light plant. 


The Ross-Mehan Brake Shoe Foundry Company 
is reported as having purchased the machinery of 
the Globe Iron Works, at Sheffield, Ala., and as to 
remove same to its iron foundry and machine shops 
at Chattanooga, Tenn. 


There is water-works agitation in Scottsborough, 
Ala.; Barnesville, Ga ; Guthrie, I. T.; Phelps, N. Y.; 
Grafton, N. Dak.; Winnebago, Minn.; Davenport, 
Iowa; Quincy, Mass.; Woodstown, N. J.; Brook- 
lyn, N. Y.; Frederick, Md.; Chadron, Neb.; Selma, 
Ala. 





facture machines for the manufacture of —_, 


the new horse- 
Milwaukee, Wis. 


Ground has been broken for 
shoe factory, to be erected at 


intended to 
The machinery for the fac- 


is 
rush its consiruction. 
tory has been ordered. 

A tract of sixteen acres of land, at the junction of 
the Belt and Illinois Central railways in [llinois, 
has been purchased by the National Malleable Iron 
Casting Company, for $40,000. On this property, as 
a site, it is proposed to erect a plant which will 
give employment to 600 men. 

The Peck, Stow & Wilcox Company, located at 
Southington, Conn., are making improvements to 
their foundry in the shape of a new cupola and fur- 
nace. 
one. An elevator, run by water pressure, will also 
be added for hoisting iron to be melted. 

The Benjamin Atha & Illingworth Company, steel 
makers, of Newark, N. J., are erecting a new foun- 


dry, which will be equipped with Ridgway cranes. | 
They will be of 28 feet mast, 23 feet radius, 10 feet | 
lift and six tons capacity. They expect to have the | 


new foundry in operation in about six weeks. 

The Johnstown Company, Johnstown, Pa., has 
placed stakes for a large machine shop and roll- 
mill, 365x50 feet, and work will begin at once. Work 
on the new machine shop located near the switch 
works is also being pushed forward, and another 
large force of skilled men will soon be in demand. 

The newly organized Monongahela Iron and 
Steel Company, of Pittsburgh, Pa., which concern is 
building a plant at Hays Station, near that city, for 
the manufacture of muck-bar, will apply for a 
charter in August. The incorporators are R. A. 
Carter, Robert G. McKillon, Robert McDonald, 
Percie Preston and others. 

It is stated that George Wallace, of Boston, 
Mass., representing a syndicate of capitalists of 
that city, has purchased the Columbia Canal for 
$260,000, the syndicate to erect cotton factories in 
the city limits, to be operated by water-power from 
the canal. The removal of several New England 
cotton factories to Columbia, S. C., may result 
from the sale. 


John Maslin & Son write us: ‘*‘We have opened 
our headquarters at Messrs. Lathrop & Co.’s, 66 
Cortlandt street, New York, where a sample pump 
can be seen, and all necessary information ob- 
tained. Business is fair, and we are supplying 
large quantities of our improved parts for Pulsom- 
eter pumps, increased facilities enabling us to re- 
duce prices greatly.” 


Inducements have been offered Mr. G. E. Sharp 
to move the large foundry of which he is the head, 
from Steubenville to Youngstown, Ohio. It is said 
the preposition made to the foundry people amounts 
to some $25,000 cash, and is quite an incentive 
to them to make the removal. A proposition is 
under consideration by the live Steubenville citi 
zens, who desire that the foundry remain there. 


Mr. O. Wilh Dahlgren, Superintendent of Arboga 
Mekaniska Verkstad, Arboga, Sweden, manufactur- 
ers of cars, wheels and axles, cranes, mill machinery, 
pulleys and shafting, engines, boilers and various 
other machinery, in a letter to us gives us the size 
of shops as follows: Machine shop, 60x250 feet; 


foundry, 72x200 feet; blacksmith shop, 50x140 feet, | 


and another shop, 40x100 feet. The works were 
founded in 1858, 
The Raub Locomotive Works has been incor- 


porated, with office at 
stock, $5,000,000. 


This is understood to be a West Virginia enterprise 
The incorporators are D. C. Raub and James H. 
Barrett, of Paterson, N. J.; W. C. Raub, St. Louis, 
Mo.; Albert Sibley, Brooklyn, N. Y.; Jesse Larra- 
bee, New York City, 

We referred in these notes last week to the fact 
that John J. Grant and Robert H. Grant were 
build shops and start in business at 
Mass., under the title of the Grant Machine Tool 
Works. The size of shop as then given was not 
quite correct, as we learn by a letter from the firm. 
The main shop will be 30x100 feet, with ell for en- 
gine-room and blacksmith shop 20x30 feet. The 
company expects to get into the shop about Au- 
gust 15. 


Fitchburg, 


The Fossil Meal Company, 2 Cedar St., New York, 


has just finished the covering of the boilers and | 


steam pipes on the Pennsylvania Railroad Com- 
pany’s double-deck ferry-boat New Brunswick, with 
the William Berkefeld’s fossil meal composition, 


and will shortly start to cover the boilers of the | 
new Pennsylvania Railroad Company's ferry-boat 
The new ocean fast steamers Augusta | 
Victoria, Columbia, Havel, Spree, Furst Bismarck, | 


Cincinnati. 


Teutonic, Majestic and Kaiser Wilhelm II. have 
their boilers covered with this composition. 


The Hardsocg Manufacturing Company, Ottum- 
wa, Iowa, has been recently incorporated, with a 
capital stock of $30,000. This new concern suc- 
ceeds to the business of Martin Hardsocg, who was 
burned out in March last. The company will make 
a specialty of coal-drilling machines, coal miners’ 
tools and steel body ore, and pit cars, and also con 
trols patents on many patterns of coal drilling ma- 
chines, and on machines for making coal augurs. 
The company will soon occupy its new factory 


H. W. Matthews, Carl Wille, Ernest Stoffregen | building, which is considerably larger than the one 


Machine Company, at Baltimore, Md., to manu- | chinery throughout. 


It will be of greater capacity than the old | 


New York City; capital | 
The company proposes to con- | 
struct and operate locomotive and machine works. | 


to} 


An Engineer’s Observations in Europe. 


Mr. Chas. A. Bauer, M. E., called at our 
office a few days ago on his way home from 
a European trip of about three months dura 
tion, a portion of whict time was spent at 
Carlsbad, whither he had been temporarily 
| banished by his physician. He returns very 
much improved in health, and with a con- 
siderable stock of special information picked 
up among the various European industrial es- 
tablishments. He expresses himself as being 
very favorably impressed with many of the 
things seen there, especially in Germany, 
ithe country he saw most of. Their work- 
manship is, he thinks, for the most part 
thoroughly conscientious and good. 

He contirms the opinion of other competent 
|observers as to the relative efficiency of 
foreign and American mechanics, and 
amongst other instances mentions an estab- 
lishment in Germany doing about the same 
class of work as that turned out in his own 
establishment. The number of employes in 
the German works was 2,100, and he declares 
that with an investment of about $10,000 for 
tools he would do the same work easily with 
600 American workmen. In a foundry, a 
German molder was making the main driv- 
ing wheels of lawn mowers. He received 
an equivalent of 90 cents for a day’s 
wages, and put up nine molds a day, two 
wheels being gated together. An Ameri- 
can molder on the same work would think 
nothing of putting up fifty to seventy-five 
molds a day. In one place two men were 
seen making half-inch rivets. One of them 
was doing the heating while the other 
was making the heads by a drop-forging 
process. Timing them, Mr. Bauer found 
they were making twelve rivets per minute. 
In his own establishment one man with a 
machine for the work makes such 112 rivets 
per minute. Comment is not needed on 
these figures; they telltheirown story. The 
returns on capital invested in manufactur- 
ing enterprises he thought were generally 
much smaller than in this country, an in- 
dustry there returning 3 per cent. upon the 
investment 
quite well, 


being considered to be doing 





> 
Machinery at the Columbian Exposition. 


From a decision by the directors of the 
Columbian Exposition, and the extensively 
copied comments of a trade journal there- 
on the impression has been formed in some 
quarters that no manufacturing operations 
of any kind are to be carried on at the exhi- 
bition, except in the department where raw 
materials are exhibited. If this were true 
| it would prevent many machines from being 
shown at all to any advantage, for the rea- 
son that, unless they can be shown in opera- 





tion, there is little if any use in showing 
them at all. We find upon inquiry, how- 
ever, that any exhibitor of machinery in 
| Machinery Hall, where, of course, the bulk 
of the machinery will be shown, may carry 
on such manufacturing operations as are 
necessary to properly exhibit his machines, 
and will, upon application, be given proper 
|space, and furnished with any reasonable 
| amount of power, free of charge. 

The fact that Machinery Hall is to be the 
|largest building on the grounds (500x850 
| feet), shows the importance that is attached 
| to the exhibit in this class, andit now seems 
probable that the greatest and most com- 
plete exhibition of machinery will occur 
there that has ever been seen. It would be 
well, we think, if builders and manufac- 
turers of machinery would early awake to 
a realization of this fact, and commence 
their preparations for representation early 
| enough to enable them to get the full bene- 
| fits. Machinery is more generally used in 
| this country than in any other on the face 
| of the globe; we may be said to be a nation 
| of machinists and machinery users, and this 
| fact should be made apparent by our exhibit 
at Chicago. Twenty-four foreign nations 
have now officially accepted an invitation 
| to be represented, including every nation of 
importance, except Italy, and there is every 


;}and others have incorporated the Oriole Tablet | burned, and which will be equipped with new ma- | prospect that vast numbers of foreigners 


| will be attracted as visitors. Foreigners are 
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becoming more and more the customers of 
American machinery builders, as the pecu- | 
liar merits of our machinery become better | 
understood abroad. Itis probable, too, that 
the machinery export this 
country will be increased asa result of the 
extension of the reciprocity idea, and other 
influences, and the time is coming when it 
will pay an American manufacturer of ma- 
chinery to be known abroad. The Colum- 
bian Exhibition will afford an excellent op- 
portunity of becoming thus known, and we 
hope it will be appreciated by our machinery 
builders generally. 


business from 
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The Education of an Engineer. 


In its issue of July 17, The Engineer (Lon- 
don) contained the following editorial article, 
which, to say the least of it, affords some 
food for thought: 

In our ifhpression for June 19th we called 
attention to a paper by Prof. Hele Shaw on 
the education of an engineer, read before 
the Liverpool Engineering Society. We 
have since received a copy of the discussion, 
which occupied the whole evening of the 
18th of March. The discussion was not ade 
quate to the paper which elicited it. Dis- 
cussions seldom or never equal the papers 
which they follow in interest or value. 
This particular discussion was remarkable | 
principally for the diversity of opinion ex- 
pressed as to the best method of teachin; 
young man his profession. Thus, for ex- 
ample, Mr. Henry West held that the half- 
time system—six months spent in the shops | 
and six months in college, turn about—was | 
the worst possible method of teaching, while | 
Mr. Higginson stated that, according to his| 
experience, it was the best possible system. | 
Most of the speakers, however, manifested a 
due appreciation of the value of practical | 
training, as compared with ‘‘ book learn- 
ing,” and, on the whole, approved of Prof. 
Hele Shaw’s views. The paramount defect 
of the whole discussion was, however, its 
exceeding vagueness. That is the defect of 
all discussions on the subject; and we write 
now in the hope that those who think, and 
speak, and write on the education of an en- 
gineer may be brought to see how this want 
of crystallization of thought does harm, and | 
raises false issues, and that, thus seeing, 
they may mend their ways, and contribute 
something in the way of reasons, or advice, 
or information, which shall be of value. 

Let us then suppose that a young man of, | 
say, 17 is to be made a mechanical engineer, 
and that it is known that his principal work 
will consist in constructing steam engines 
and boilers. The engines will be of various 
kinds; the boilers of no single type. It 
further to be supposed that he will work 
steadily up until he becomes a manager, and 
even ultimately a partner. What is the best 
training for a young man under these cir- 
cumstances? We think we may say, with- 
out fear of contradiction, that what will 
best suit him will not necessarily best suit a 
young man life will probably be 
spent ip designing and making iron bridges 
and roofs. Nor is it likely that his training 
should be identical with that of a man in 
tending to undertake the construction of 
cotton machinery or of agricultural imple- 
ments. In order to avoid being vague, we 
shall confine ourselves wholly to the consid- 
eration of the case presented by the young 
man who has to make and sell steam engines 
and boilers. We shall be told by some peo 
ple at once that it will be of the greatest 
possible service to this young man to learn 
all about thermodynamics and 
generally. 
dge of mathematics; and if he combines 
with this a little sound chemistry, so much 
the better. There are many other things 
which are roughly classed under the head of 
‘science” which he ought to learn. Now 
it is very easy to say all these things will be 
of use. 


r 
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1s 


whose 


dynamics 
He must also gain a good knowl- 


But no one ever stops to answer the 
question, of what use? It may startle, and 
even shock some good people, if we say that 
in nine cases out of ten a knowledge of 
thermodyamics is of no use whatever to the 
maker of steam engines; and that he has 
absolutely no use for any 





| | 
| knowledge which goes outside the rules of | doubt that he kept his eyes open in 
/and learned much that he would 


| cedent. 


| training is of no direct value whatever. 
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arithmetic; and the reason is that steam en- 
gines and boilers are not the result of math- 
ematical investigations, but simply of pre- 
What, for example, is the use of 
teaching a young man how to calculate the 
proper 
proper diameters never are calculated, and 
if they were, the result would certainly be 
wrong? 
readers who are really steam engine makers 
know that it is true. When a young man 
goes into the drawing-office from the shops, 


This may sound heretical, but our 


future, 
otherwise 
have missed. 

In one word, then, the best training for a 


| young engineer intending to make steam 


diameter for a crank-shaft, when | 


he will find that all the proportions of the} 


parts of the engines and boilers made by the 
firm are ready cut and dried for him. 


The | 


prominent idea of some makers is to put in| 


the smallest crank-shaft that can be got to 
stand. On 
tricts a steam engine cannot find a 


the other hand, in certain dis- 
pur- 
chaser unless it is of the most massive pro- 


| 
| 


portions; no book or college can help our | 


But, whatever the nature 
of the demand, no one ever dreams of calcu- 
lating the diameter of a crank-shaft. A cer- 
tain diameter cylinder and a certain crank- 
shaft go together; they have given good 
results hitherto, why depart from them? 
If any of our readers will turn to Bourne on 
“The Steam Engine’ they will find elab- 
orate tables of dimensions of parts. These 
are the results of extended practice. The 
figures represent the best work of the time 
when they were compiled. Much the same 
kind of thing ewists at this day in every 
drawing-oftice. 
tables and hung on the walls, or they are to 


young man here. 


Sizes are either recorded in 


be found on drawings of engines which have 
already given satisfaction. In designing 
boilers, again, there are certain cut-and-dry 
rules from which no one with a reputation 
thinks of departing. If our readers will 
take the trouble to compare dimensions of 
crank-shafts, for instance, in large marine 
engines, they will find a wonderful same- 
ness. The exceptions are to be met with in 
the navy, where crank-shafts and other 
parts are made lighter, with very doubtful 
advantage, than in the mercantile marine. 
As to a knowledge of thermodynamics help- 
ing any one to improve the steam engine, all 
available evidence goes to demonstrate the 
direct contrary, and that all the best work 


|has been done by men who knew little and 


For our 
mathematical 
It 
may, however, prove of great indirect value 
by teaching him how to reason and draw 
sut would probably 
The proper training for our 
that which him to 
keep his eyes open; to see what is and what 


cared less for thermodynamics. 


supposititious young man 


conclusions. 
answer better. 
young 


logic 


man is teaches 
is not successful, either in his own practice 
or that of other people, and to endeavor in 
all cases to find out why any method of con- 


struction which seems novel has_ been 
adopted. 

There is nothing like an anecdote for 
enforcing a lesson, A young engineer, 


trained in college, saw a certain compound 
horizontal engine, and this engine pained 
him because the crank-shaft was much too 
thick ; and there was, besides, a third bear- 
ing—a short one, it is true, but still a bear- 
He 
himself that this was waste of 


ing—squeezed in between the cranks. 
felt within 


° se > 
material, and he calculated the strength of | sible to lay down any hard-and fast rule 


the crankshaft by the most approved 
formule, ard he saw that it was ridiculously 
too strong. The engine was in an exhibi- 
tion, and, unable to bear the mental strain, 
he got hold of some one who represented the 
maker—one who, fortunately, knew what he 
was talking about—and to him the troubled 
youth poured out his soul, and asked why 
the crank-shaft and why 
there was a third bearing. 


strong 


was so g, 


and, wanting to know why, he was further 
informed that the shaft would ‘‘ whip” un- 
less it was very stiff; that the third bearing 
was introduced to gain still more stiffness, 
and that if the shaft whipped, experience 
proved that it would run hot. 
went much wiser. He 


man away 


| 
| 


| 


| 





| 


| 
| 
| 
| 
| 


| 
| 


| 


| ° . . 
He was told| destroy his powers of observation. 
that the shaft would not run cool otherwise, | literally 








engines and boilers, is that which consists in 
studying the best examples that he can find 
of steam engines and boilers, and bringing 
to his assistance, in assimilating what he 
sees, the practical knowledge which he ac- 
quires in the shops. 


gear. If he is wise he will take thought not 
only for the mode of action of the gear, but 
for the way in which it was made. We are 
not now talking of patented inventions, but 
of familiar details. He has, for example, to 
wait at a railway station, and possibly half 
a dozen different engines stop at the plat- 
form; no two will have the links made or 
carried in the same way. The chances are 
that if he keeps his eyes open he will get a 


| hint which will enable him to cheapen and 


improve the valve gear he is fitting onto a 
certain small winding engine now in his own 
shop, and so on. Nothing is more valuable 
to the engineer than a power of observation, 
and this should be backed up by the ability 
to make freehand sketches with accuracy 
and dispatch. That isan art which is hardly 
ever taught as it should be. 

It may perhaps be urged that we are ad 
vocating simple robbery of ideas, but we do 
nothing of the kind. The man who is una- 
ble to do anything but steal ideas will soon 
find that servile imitation means bankruptcy. 
Every engineer, every man, 
every artist depends for the production of 
good work on the labor not only of his pre 
decessors, but of his contemporaries. The 
man who, shutting his eyes to all that goes 
on around him, resolved to elaborate a steam 
engine out of books and his own brains, 
would produce nothing worth having. The 
true education of the engineer who makes 
steam engines and boilers, lies not in acquir 
ing a knowledge of mathematics or thermo 
dynamics, but in seeing how steam engines 
and boilers have been made, and how they 
are made now, and learning why they are 
made in any particular way. If his powers 
of observation are backed up by that intui 
tive sense of mechanical fitness which has 
been termed mechanical instinct, then he 
will be on the road to success. 

Where there is time available, considera 
ble benefit can, as we have often said, be 


professional 


derived from a college course, but this ap- 
plies far more to the youth who is abso 
lutely ignorant of all that concerns mechani 


cal engineering, than to the youth who at | 


least knows that a locomotive has not 


got 


a lot of wheels and things ” inside the boiler; 


: | 
nor does what we have said apply to other 


branches of engineering. A civil engineer, 
for example, has to resort daily to mathe 


matics in doing his work, and a great deal | 


of civil engineering can be learned better at 
college than anywhere else. The bridge 
builder, ignorant of mathematics, and lack- 
ing knowledge of graphic statics, will be 
continually at a loss. The non-mathemati- 
cal shipbuilder is a monstrosity. 
lies, indeed, one of the obstacles to 
in college traiving. The 
which suits one set of students is useless for 
another set. 


Herein 
great 
success course 
It becomes, in a word, impos 
It 
may be taken ascertain, however, that much 
useless knowledge is in all cases forced upon 
the student; and this does not represent the 
whole mischief, because the acquisition of 
this brain lumber not only shuts out that 
which is really good, but tends to produce a 
habit of thought which is radically bad. If 
the student once acquires the custom of 
resorting to books for everything, he will 
He will 
give up the substance for the 
shadow. 

Finally, we would suggest to our readers, 
and to professors particularly, that they 
should formulate their views on any particu- 
lar branch of instruction, and show in what 


That young} way that particular branch will be of service 
had | to 


a young man. We would suggest, for 


learned that there were things about steam | instance, as a thesis, ‘‘ The way in which a 


mathematical | engines not stated in books, and we have no| mastery of ‘Clausius on Heat’ will enable 


Thus, for example, he | 
sees on an engine a certain form of valve | 


11 


an engineer to improve the steam engine.” 
But other examples may be taken, as, for 
|instance, ‘*The effect which Cotterill’s 
treatise on the steam engine has had on the 
development and management of engines in 
jthe navy.” <A discussion based on informa 
tion of this kind, properly carried out, could 
hardly fail to do good by bringing facts 
| before the world, instead of vague expres- 
sions of opinion. 

=> 

The employes of the De La Vergne Iron 
| Works held their first annual excursion to 
| Cornwalton Grove on Saturday, July 
| which proved to be a great success, both 
| socially and financially. The foremen of 
ithe different departments organized them- 
|selves into a committee to that none 
went home dissatisfied, and showed them 
selves worthy of the occasion. 


on 


~), 


a see 
James Mc 
Intyre, of the machine-room, proved him 
self a strong sprinter by winning the gold 
medal in the 150-yard dash, the silver medal 
going to an outsider—Mr. John Murphy 
100 yards. 
ABR 

The Samuel L. Moore & Sons Co., of Eliz 
abeth, N. J., gave their five hundred em- 
ployes a free excursion to that delightful 
summer resort, Lake Hopatcong, on Mon- 
day, August 3. There full attend 


ance, of course, as there always is at these 


was a 
annual picnics, and equally, of course, there 
was a very enjoyable time. 


—-_ 


We frequently receive communications 
from inventors and others asking why they 
should not transact their business direct 
with the patent office rather than through 
an attorney, The only reply to this seems 
to be by asking another question, viz., why 


We do 


not see that there is any difference in the 


not be your own doctor or lawyer ? 
propositions. A patent attorney, if a good 
one, has studied his business, just as a car- 
penter or a mason has studied the construc- 
tion of houses. 





Machinists’ Supplies and Lron, 


New York, August 1, 1891. 

Iron—American Pig—There is some improvement 
in the demand and prices are maintained. 

We quote: No. 1 Foundry, Standard Northern 
brands, $17 to $18; No. 2 is selling at $15 to $16, 
and Gray Forge at $13.90 to $15.25. Seuthern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote at $24.50 for Coltness ; $22 
for Dalmellington; and $20.50 for Eglington. 

Copper The market is weak, and Lake is quoted 
at 12}ec.; Arizona Ingot is quoted at 12c. to 12%¢c.; 
| Casting Copper, 12'¢c. to 12%4c. 
| Lead—The market continues quiet and steady, 
| 





with values ranging at 4.35c. to 4 45c. 

Spelter—The demand is not active, and supplies 
} can be obtained at 5.05c. 

Tin—Business is rather dull, and the market is 
| Steady. Values range from 20.35c. to 20.60c. 
| Antimony—The market is dull and prices easy. 
We quote Hallett’s at 114¢c. to 1134¢.; Cookson’s, 
| 18c. to 134 c.; and 12c. for L. X. 
| Lard Oil—Prices are maintained at 
City; Western at 5le. 


2c. to 538ec. for 





* WANTED * 


** Situation and Help’’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. a 


Wanted—Good tool maker. Must furnish good 
reference. H. Muelier Mfg. Co., Decatur, Il. 

Al die sinker wants steady employment. 
dress Lock Box 1211, Pullman, 1. 

A mechanical engineer (mem. A. 8S. M. E.) with 
+ office in New York, desires to represent the manu- 

facturer of somespecialty. Box 21, AM. MACHINIST 

Wanted—A foreman pattern maker with general 
experience. Address, giving references, Birming- 
ham Iron Foundry, Birmingham, Conn, 

Wanted—Position as draftsman by an apprenticed 
mechanic with technical education and exp. in 
drafting-room; age, 23. W. S., Am. MACHINIST. 

Wanted—Situation foreman blacksmith; 
years’ experience as such; best references. 
dress Box 32, AMERICAN MACHINIST. 

Mech, engineer, good designer, prac. machinist & 
engineer, desires position as foreman or supt. in a 
mach. shop: speaks 4 languages. Box 31, AM. Macu 

Wanted—To correspond with machine firms in 
need of foreman or superintendent for their shops. 
Address P. L., AMERICAN MACHINIST. 

_ Agraduated mechanical draftsman, experienced 
in general machinery and superintending of work, 
wants position, P., AMERICAN MACHINIST. 

Wanted—One good pattern maker; state age, ex 
perience, and wages expected. Address to Kenney 
& Co., Scottsdale, Pa. 

Al mechanical draftsman open for engage- 
ment; is a graduate, experienced; steam engines 
preferred. Address Box 34, AMERICAN MACHINIST. 

An experienced machinist and tool maker, at 
present holding position as foreman, desires to 
make a change about Sept. Ist; South preferred. 
Address Box 38, AMERICAN MACHINIST. 

Wanted—For a good, permanent position, a first 
class general machinist and tool maker. Address, 

. A. Hunter, No. 129 


Ad 
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10 
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is 


stating age and experience, F 
Fourth street, Detroit, Mich, 
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Wanted -Position; mechanical draftsman; 7 yrs’ | 
experience designing machine tools and special | 


fixtures. Box 29, AMERICAN MACHINIST. 


Wanted—At once, a thorough, practical and 
competent mechanic to take charge of tool-room; 
must be first-class in all respects, and able to handle 
men; state experience, giving age, references, and 
salary wanted. Address Tools, Am. MACHINIST. 

Wanted—At Pittsburgh Locomotive Works, Pitts- 
burgh, Pa., a competent foundryman to take charge 
of iron and brass foundries; must be active, entirely 
temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 

Draftsman, technical graduate, 6 years’ exp. as 
machinist and tool maker, 7 as draftsman and de 
signer of general, special and hydraulic machinery, 
seeks permanent engagement in N. Y. City or vicin- 
ity from Sept.; references. Box 30, AM. MACHINIST. 

Wanted—A thorough practical and competent 
mechanic to take charge of tool-room; one who 
has had experience preferred. State age, experi- 
ence in detail; give references, and salary wanted. 
Buffalo Forge Co., Buffalo, N. Y 

Wanted—A practical man, thoroughly acquainted 
with engines, having lots of push, with good ad- 


dress, to sella metallic steam packing (and apply | 


it, too, when necessary). None who cannot earn 
$2,500 per year need apply. Send full details to 
Substantial, care AMERICAN MACHINIST. 

Foreman Pattern Maker — Situation wanted. 
Have had experience in fine sewing machine, light 
machinery, and electrical pattern making in wood 
and metal; have acted in capacity of foreman for 
a number of years; can come well recommended. 
Address Pattern Make 

Wanted—A young man having an interest in a 
jobbing foundry and machine shop, 


forty men, desires change; has a knowledge of 


drafting and pattern making; capable of carrying | 


out ideas of others; also, experience in handling 
men, and some knowledge of business affairs. 
dress Box 35, AMERICAN MACHINIST. 
Wanted—A mechanical engineer or competent 
millwright. One capable of taking full charge of | 
all the machinery of a paper-mill, with pulp-mill | 
attached; 9 pulp grinders, 2 F ‘ourdrinier machines 
running wood news. In answering, please give 
some idea of qualifications, ice A any and say 
where you have been employed. Address, with 
references, etc., Box 26, AMERICAN MACHINIST. 


Machinist (26), who was brought up in engine 
business, and has a thorough practical knowledge of 
the building, testing and economic installation of 
high-grade steam and power piants for electric 
purposes, etc., is familiar with use of indicator, and 
has considerable knowledge of electricity and draft- 
ing, desires a responsible position with some good 
engine works or engineering firm. Satisfactory rea- 
sons for changing. *‘ Eastern,’’ AM. MACHINIST. 


A well-established and rapidly-growing machine 
company in New Jersey, who are now buying their 
castings to the extent of some $20,000 per year, are 
desirous of establishing a foundry upon a desirable 

lot of land adjoining their present works, and 

ying close to the tracks of two railroad companies. 

They are looking for a man experienced in conduct- 
ing a modern foundry who desires a permanent po- 
sition, and who would 
capital necessary for buildings and plant, 
payment theretor stock of the said machine com- 
pany, either common or preferred, or both. Out- 
side custom can be obtained in addition to that of | 
the company. Address ** Castings,” care 
MACHINIST. 


taking in 


| 
r, AMERICAN MACHINIST. 


e mployi Ing | 


Ad- | 


be willing to furnish the | 


AMERICAN | 





Wanted—Machinists; six good fitters, familiar 
with steam-pump work; steady employment to the 
| right men. Address The Gordon Steam Pump Co., 
Hamilton, Ohio. 





+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d.0. 


Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot a gi 
Catalogue for stamp. E. O. Chase, Newark, : 


Best Bolt Header in the world for $50. sales ss 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va. 

Drawing made for Corliss and Slide Valve Engines 
and Gen. Mach’y. A. W. Jacobi, 136 Liberty St., N. Y. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

Boiler for sale; one 70 horse-power horizontal 
tubular boiler in good order; will be sold cheap. 
Ann Arbor T.-H. Electric Co., Ann Arbor, Mich. 

Fine Automatic Machy. Punch, Die & Screw Mac h. 
Work Specialities. Send si ope ry’ iow estimates. 
Novelty Mach. Works, Orange, . P.O. Box 434. 

For Sale— Machine works fully yn rht Profits, 
| $12,000 to $25,000. W ithin 20 minutes N. Y. Post 
Office. Address * Iron,” care AMERICAN MACHINIST. 

For Sale—Beautifully finished plain amateur Foot 
| Lathe, swings 9’’, with chucks, tools and drawers 
complete. Apply 17 Cedar St., Room 15, New York. 
| For Sale Cheap or Exchange—Eleven right and 
ieft modern Patent Automatic Cut-off Engine Pat 
terns & Drawings, from 10’ to 20’, B9, Am. Macn. 

For Sale—Three 3-ton jib cranes. 20 ft. height of 
mast, swing in space of 35 ft. Can be seen in posi- 
tion until July 15th at works of The J. Morton 
Poole Co., Wilmington, Del. 

Wanted—Agents for Mechanics’ 





Reference Book 


of Practical Rules and Tables. All mechanics 
should send 15 cents for this book. Address Sum- 
mit Pub. Co., Akron, O., Box 40. 


Machine shop and boiler shop, with all necessary 
tools, for sale or rent; located at West Point, Pa.. 
twenty-four miles from Philadelphia. For particu 
lars address D. C. Wismer, Quakertown, Pa. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


For Sale—The Saline Iron Works, Warren, Ark. 





Ilas territory 40x60 miles that is tributary, compris 
ing large tracts of pine and hard wood. A large 


|number of saw, planing and grist-mills, gins, ete.. 
|} already established. Owners desire to sell all of 
| their interest, or to the right party a part interest. 
with control of the plant. <A great bargain will be 
| given in either case. If not sold by the Ist of Sept 





| wish to engage a first class machinist as foreman 


EEL TUB 
WELDLESS 
TEE * COLD DRAWN 





| JohnS. Leng’s Son & Go. New York. 
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REPUTATION. 


oy 
: Men test everything in this world 
by what it produces. 


| IN USE 


BRADLEY & COMPANY, 
a4 SYRACUSE, N. Y. 
BRANCHES IN NEW YORK anpbD BOSTON. 














—Bo0Ks ON BOILERS. 


Thurston’s Manual of Steam Boilers.— 


Profusely illustrated. 8vo, cloth, $5.00. 
Thurston’s Engine and Boiler Trials. 
—With illustrations. 8vo, cloth, $5.00. 


Mailed and prepaid on receipt of price. 


JOHN WILEY & SONS, NEW YORK, 





QH HARLES MURRAY=- 


RJENGRAVER on WOOD \ 
SS AN ST. + NEW YORK- 


C.H.BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


TURRET LATHES 


ARE EXPENSIVE. 














This can be applied at little expense. 


& CoO., 


FRASSE 


BEAMAN & SMITH, PROV., Rt 





Milling | 
Machine SR 
W. C. YOUNG & C wee a 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


STANDARD OIL CUPS. 
FOR Hl 


ENGINES SPEED 
& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & CO., 


184 Washington Street, 

















90-94 Park Row, 


New York. 





BOSTON, MASS. 





THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 








TOOL & DIE STEEL 
of Uniform Quality and Great Strength. 


LATHES 


Pittsburgh, Pa. 
Chicago, Ills. 
New York, N. Y. 





Improved Screw Cutting 
Foot and Power. 
Presses, Shapers, Band, Circular and_ Scroll 


Machinists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 








Drill 
Saws. 
on trial. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. . 


Fine Taps, Dies, Reamers, Etc. 


Lightning and Green River Screw Plates. 

Bolt Cutters, Hand and Power 
Drilling Machines, Punching 
Tire Benders, Tire Upsetters 
Other Labor-saving ools. 
for Price List 


WILEY & RUSSELL MFC. CO., CREENFIELD, MASS. 
New York Agency, No. 126 Liberty Street. 


IT WILL PAY 


you to investigate the merits of 


THE HACKNEY POWER HAMMER 


Endorsed by leading manufacturers 
throughout the country. 
Catalogues and all information cheerfully furnished by 


THE HACKNEY HAMMER CoO., 


CLEVELAND, O. 
For TOOLS, DRILLS, 
DIES, iC, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 








Send 








Eon0PS STEE 


NUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™ 





Chief American Office, 


JOHN ST., NEW YORK. 


EFFIELD, 


ENCLAND. | 91 





Courses in Civil, Me- 
chanical, Electrical 
and Mining E ngineer- 
ing. Extensive and 
well equipped labora- 
tories. <A two years’ 
Catalogues sent on application 


SCHOOL OF ENCINEERINC. 
OHIO STATE UNIVERSITY, 


COLUMBUS, OHIO. 


course in mining. 








Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 
OFFICE AND WORKS, 
13 to 21 
MAIN ST., 


Fitchburg, Mass. 


SEND FOR CATALOGUE E, 










How to get the best results with ‘“*R. MUSHET’S SPECIAL 
STEEL.”’ Greatly increase ey speeds and feeds. then compare 
the work you turn off with that done by an other known Steel 
This will make the first cost of ‘“ Mushet’s” look insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS. 
143 Liberty St... NEW YORK. 


R. MUSHETS 


“rrrtisre” OTEELS, 
ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 








m | 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOR MANUFACTURING C0, 


87 Maiden Lane, NEW YORK. 


HW. JOHNS MFG.CO 
87 MAIDEN LANE, 
NEW YORK. 
CHICAGO, PHILADELPHIA, LONDOE. 

























IMPROVED | 


CUTTING-OFF MACHINES. 


BETTS ‘MACHINE Co., 
MACHINE TOOL BUILDERS, 
WILMINCTON, DEL. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. IL 








ea CHOLSON FILE COs 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U.S. S, Government for all the new 
Cruisers and Gunboats built for the Navy. 





ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use at ~ Joupest 
Hy! ey depots in the World, of N. Y.C. & H. 

0., 33d St. & llth Ave., New York. a 
at M. soars Docks, North 9th and 10th 
Sts., Brooklyn, N 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I. 





Upright, Cushioned 


HELVE HAMMER} 


Run by Belt. 
Manufactured by 


ENKINS & LINGLE, 
Bellefonte, Pa. 





The SUPERIORITY of this 3 
Hammer is due to the excellence of design as regards 


EFFICIENCY, Simplicity, and Durability. 


L.& R. WISTER & CO., 
257 South Fourth Street, PHILA DELPHIAy, 
Pennsylvania, U.S. A. 





These geen on9 OT sale by CHAS. CHURCHILL & CO., 
/t’d, 21 Cross St., London, England. 


REDUCED PRICES OF LECOUNT’ 





- P INCH. PRICE. No. INCH. PRICE. 
: 4 .. 34. ..$0.60 —10....214.... $1.35 
7 4. oa i. is 
len See eae, eae ee RN 
BS Ody. BCs AOR « 2 acs ces 
eee | a ae ee ee Ss 
EA, 6. 13¢.. 9 15 ..44%.... 2.% 
Soul Mecsas Mees’, 0G: (oO s.cOiie cc. ae 
Ss 8 i” a W.. 54 ... 4.00 
mo 2 1.20 ... 5.00 
i= 1 Set to 2in. 7.80 Fuil ri . 81.10 


C. W. LeCOUNT, South Norwalk, Conn. 





EA 
EA 
EA 


UTTIN 
UTTIN 


; Gif 


LELAND, FAULGONER & NORTON C0. 


DETROIT, MICH. 


STEAM PUMPS 


Both Duplex and Single 


AT 





VERY LOW PRICES. 


Apply to 


De Lamater Iron Works, 


Foot West 13th St., 2 Cortlandt St., 


NEW YORK. 
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30 INCH, 42 INCH and 60 INCH PULLEY LATHES 


For Simultaneously Beving and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and « 


variety of other work. 
Manufactured by 


The HENLEY MACHINE TOOL WORKS, Richmond, Ind. 





BUFFALO BLOWERS. 





EPL PH R4E AI LEE SEIFE agen 


ON a <t OE, SP ae SIR AS 
BUFFALO FORGE Co., BUFFALO,7’ N. Y. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
~ + Can be put on withoui 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 

| 60’ diameter in stock. 


=e COOKE & CO., 


| MACHINERY & SUPPLIES. 
163 & 165 Washington St., New York. 


HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 








SEND FOR CATALOCUE. 


fWORCESTER MACHINE SCREW CO. 






Manu facturers of Set, Cap & 
Machine Screws, Studs, ete. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, EB, ¢., England. 
American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to well known men ip the 
machine trades for whom we have done business. 
Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


THE FOX PATENT UNIVERSAL TRIMMER 


Over 3600 in use. 


RICINAL 
aQ3A0u"dWI 


Oo 





Saves Time, Three Sizes, Four 
No Pattern Room Com 
Send for Catalogue. 


Saves money. 

Styles, from New Patterns. 

plete w ‘ithout The ™m. 
Boware of Imitations, we will prosecute al Infringoments. 


THE FOX MACHINE Co, 


825 North Front Street, Grand Rapids, Mich. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
810 Walnut St., Philadelphia. 











tv Our New and Revised Catalogue of Practical and Scien 
tiflc Books, 87 pages, &§vo., and our other Catalogues and Cir 
culars. the whole cove ring evs ry br anch of Science applied 
to the Arts, sent free and stage SO any 4 one in any 


part of the world who will furnis sh his addre 





THE NORTON DRILLS. 


Ld | ‘Fann FOR LIGHT. SEA SENSITIVE 
a AND RAPID DRILLING. 








1, 2,3, 4 or more Spindles, Sensi- 
tive or Automatic Feed. 

To ‘drill from 0 to 1-2 inch holes. 

The Latest and Best ; most _con- 
venient, sensitive and durahie@@®rill 
on the market. 

Have Balanced Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Mac >hinery. 


THE NORTON & JONES 


MachineToolWorks, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 








Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 





FOR SALE. 


MACHINE SHOP 


Established eight years on D., L. & W. R. R.; 12,000 
inhabitants within radius of 3 miles. Some good 
specialties (not patented). Tools nearly new, all in 
first-class order; land enough to suit purchase> 
shop enough to run 25 men, with good contracts a 
sight. Addre Ss Box, 16, AM. MACHINIST. 





TRIER 


ia, 100 | 
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THE STATES MACHINE Co. has been given 
The John Seott Medal and Premium for 
their 

BORING AND MILLING ENGINE, 
by the City of Philadelphia, on the recom- 
mendation of the Franklin Institute. 

They say in one paragraph 

“The machine is in effect an automatic 
milling machine combined with a boring 
bar and drilling spindle also automatically 
operated, and, contrary to the usual re- 
sults of combining two machines in one, 
the functions of neither are in any degree 
impaired or hindered by the combination.” 

Copy of full report will be furnished with 
pleasure, 

THE STATES MACHINE CO., 
NEWARK, N. J. 
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WORTHINGTON 
Indepemdent Condenser 


ADAPTED TO 


STATIONARY «AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 


NEw YoRK 


BOSTON PHILADELPHIA CHICACO 





ST LOUIS ST PAUL 








AMERICAN MACHINIST 
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stablished in 1874. 


CLEVELAND TWIST DRILL CO. so3tccstus.svee,terter. 


Corner Lake & Kirtland Sts., 
100 & 102 Reade Street, New York 


Cleveland, 0. 





” S FOR TAPS, DIES, PUNCHES, CHISELS, 
HOWE'S DRILLS, LATHE TOOLS, &e. 


S r E E L i” ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER 8ST., BOSTON. 228 LAKE ST., CHICACO. 





ADAMS 
Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. Ped 


The simplest and most durable machine in existence. The fei 






threading head is made entirely of steel. No links, levers, 

rings, ca ~ cases, blocks or die rings in or about the head, 

4 Separate H Heads and Dies Furnished. Write for descriptive 
circular and price list to 


| om Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ill., U.S. A. 


WE Agents for Great Britain, CHARLES CHURCHILL & CO. 
mY owcnae Lid. 21 Cross Street, Finsbury, London, E, C., England. 


: HUGO BILGRAM ria eer 
SN \ 440 N, 12th St., Phile., Pa.) Eda, , [emnnennr omenen g 
— Maker of all kinds of Ave ORT Rh 


MMACHINERY. 















MACHINISTS’ SCALES, 
PATENT END GRADUATION 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
LEICHTON, SYRACUSE, N. Y. 


Special facilities for Accurate 
Work. 





Bevel Gears cut theoret- - 


ically Correct. COFFIN & 

















ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS, 
Unsurpassed for General Use of 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, 2 
Springfield Mach. Too! Co.@ 

SPRINGFIELD, OHIO. 








Castings for High Speed Steam Engine. 
CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 


333 E. 56th St., N. Y. City. 

Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, boxed and ee don receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 

ions, &c. Trade Marks, La 


PATENTS = 


J. NOTA McGILL, ‘Ainannapmbel a 





for inventions procured. 
Litigation, Searches, Opin- 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y- 


THE CANTON STEAM PUMP CO., “43° 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 
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Tue Davioson STEAM PUMPS AND PUMPING ENGINES, 
warkssT™™=D BEST MADE 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: { (LIVER STREET, BOSTON. 





FOR ALL 
SITUATIONS. 








POWER PUMPS. 
Inne PRESSURE Finds. K 
PENDENT CONDENSING 





JuNCT 
“STO wN ELPHIA, 
GeRMANT awe eat! 








Maslin’s Patent Steam Pump. 


ae and Best Automatic Steam Vac- 
uum Pump. - Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 

tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- <2 
poses. Send for Circulars. JouN MAsLIn & % 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. 


“LITTLE gis HE RST IN. J ECTOR 
GIANT” For Feeding all RUES EJECTOR, 


Steam Boilers. 
Superior to all others for Raising 
and Forcing Water and 


: iWaRiTE Fo FOR 
PRICES» 
DEStRPrive °, 


hey Cincurar® 


aa ia | 


‘ 
ion “Mua 


SOLE MAKERS 


2 CINCINNAT, KOR) 



















other 


_— 
hes a G -_---(— Boiler Washer and Testing Device. 
Uses Warm Water, avoiding in- 
Jury and facilitating the ing 
team. 


RUE M’F'G Co., PHILA., PA. 
é CATALOGUES FREE. 


iquids. 








ATLANTIC BUILDING, Wasninaton, D. CQ 





SPRINGFIELD EMERY WHEEL MFG, CO., 
BRIDGEPORT, CONN. 


Write for 
Catalogue. 


DIES, TAPS, GEARS TO ORDER. 










GEAR CUTTING TO ORDER up 
to 60 in. Diameter. 


WR Adjustable Bladed Reamers. 


Water prevents 
heating and 
drawing the 
temper. 
Once in 
motion 














requires 
no at- 
tention. 


West'n Branch: 


0 
S. Canal St., 
CHICAGO. 





R. D. NUTTALL CO., “Allegheny, Pa. 


Designers and Manufacturers of 


SPECIAL MACHINERY AND TOOLS. 


i = STS PARKER PRES W., 


Middietown, Corr 
MANUFACTURERS OF 


; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, iy 


BROOKLYN, N. Y. 
Manufacturers of 


VERTICAL AND TWO-SPINDLE MILLING MACHINES. 
HORIZONTAL BORING MILLS. 


TOOLS 


—FOR— 


Working Sh Sheet Metals mam 


"SA CNTED) TLINA OILVNOLAV 

















Vertical Milling Machine. 


Drop Presses, Forgi ng 


Presses, Drawing 


Presses, Lever Presses, Embossing Presses, 


&e., &c. 
Dies of all kinds, Squaring, Trimming and 


Slitting Shears, for Rolling Mill and other ‘by 
Work, Tinners’ and Canmakers’ Tools. 


PUNCHES and SHEARS, 


For Boiler y Brid e and Pas Builders, 2 use of special attechments for setting, one of our 
Arch’! Iron W 





'wo-Spindle Milling Machines shown above is doing 
work in our shop that formerly required four planers 


orks, &o. 





A2Z.000 IN USE. 


yPENBERTHY AUTOMATIC INJECTOR. 


**Phenomenal,” ** Excellent.” 


“Efficiency 99 4-2 per cent.” “Efficacy 99.2 per cent.” 
(Michigan University.) (New Albany Laboratory.) 
RanGe 20 to 150 Ibs. Lift 20 ft. Hot water supply, 115 


N to 128deg. 80]bs. pressure. One Valve to operate. Auto- 
matic and re-starting. 








EASTERN DEPOT: 


=> DONEGAN & SWIFT,  PENBERTHY INJECTOR CO., 


11 Murray St., N. Y. DETROIT; MICH. 
t= Trial, 30 Days. Return if not satisfactory. 


MANUFRS., 





GRAHAW TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST Bats & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices, 


AOR MAGE Mons 


Aelita D ecual MACHINERY, 
FORSHEET-METAL,WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


EELD | Rool’s Porte Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


| a « 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 





AOR! ANCE 
SLITTER 


The most irregular speed made perfectly uniform and . 
ular. A change of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels 
fos ape ed engines and electric motors absolutely regular and 
reliat 





Apply for information to . .. TOWNSEND, Gen. Agt 4? 163 & 165 
TM. FOOTE REGULATOR CO. coke «00, Selig Ais.) "NEW Tony 


Western Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, Il.' 2” Writing Please Mention This Paper. 
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Absolute Safety from Destiuctive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main 
tenance—Kase of Transportation and General Efficiency are among the advantages 
possessed by the “* Wharton-Harrison ” form of boiier. i 

Send for Descriptive Pamphlet— Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H.P. up. 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
15 La Salle Street. 









ATLANTA, GA. 
9 No. Pryor Street 


DRY STEAM 


FUBNISHED BY 


THE POND 


DoT ARATOR. 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving ip 
fuel. 


NEW YORK, N. Y. 
41 Dey Street. 





Pronounced by thousands the best machine. 
THE DRAUCHTMAN’S POINTER 
Makes a round and chise] point. 

Makes a perfect point and never breaks the lead. 
Art Dealers Sellit. Send for circular. 


Sent prepaid to any responsible business house on trial 
. for ten clays, for $2.00, 


The Perfect Pencil Pointer Company 


10s MIDDLE STREET, PoRTLAND, MAINE 


560" FLEXIBLE METALLIC FILLET 





Send for Circular. 





Fond Earning Co, 








S‘. Louis, Chicago, 
For PattERN Makers. 8 Sizes. Kansas City, Omaha, 
H. WHITE, 44 N. 4th Street, Phila., Pa, Dallas, Seattle. 





THOS. fi. DALLETT & C0., 


York St. & Sedgley Ave., Philadelphia. 
Manufacturers of 

Portable Drills, Hand Drills, Boiler , 

Shell Drills, Light Drill Presses. 


ELEGTRIG MOTORS, Szecia2s aaane-"| 


for driving 
Machine Tools, Cranes, Elevators, Pumps, 
Presses and other Machinery. 


ELECTRIC GENERATOR 


Somplete Power Plants. 


A J.E.LONERGAN&CO. 
H rift 211 Bace &t., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“ Reliable’ Steam 
Trap. 

1888 Catalogue 
free on application. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
Pure Tempered Copper 


For JOURNAL BEARINGS ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 


For instal- 
slation of 











This Saw, as seen in the Cut, is made to run with 
a belt, and is adapted to our 10, 11 and 12inch Star 
Hack Saw Blades. One blade used in this frame 
will do ten times as much work as is usually done 
with it by hand, as the speed and pressure are 
regulated and vniform. It runs forty strokes per 
minute and does its work without attention. It 
cuts iron and steel up to 5inches in diameter. We 
guarantee entire satisfaction to all who buy the 
Saw on our recommendation. We are the only 
Headquarters for Star Hack Saw Blades, 


Price of Power Saw, $25.00. 


MILLERS FALLS CO., 


93 READE STREET, NEW YORK. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocEKE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 





STEVENS PATENT 
NEW EXACT SURFACE GAUGE 


Superior to all others in quick, fine adjusting 
powers, especially in grasp of pointer. Also 
adapted to a depth gauge and various purposes. 
Price, each small size, 8 iuches............++ $2.00 

| Price, large ‘* wie 2.7 


Prrererreeer gs) 





Ideal and Leader Spring Dividers and Calipers, 
Depth Gauges. and Fine Machinists’ Tools. 
Illustrated catalogue free to all, |. 
J. STEVENS & TOOL CO 
P.O. Box 231, Chicopee Falls, Mass, 








Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
| CONSULTING ano 
2 MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 
NEW YORK. 


No Air Locks. 15 to 50 per cent. 












aL.KEY-SEAT SETTING GAUGE 


cue enree oe ogee amount of PATENT UNIVERSAL SCREW-CUTTING CENTER 
ower gained. Rur same | YS Pa ee oa WD) 
a See so xe x co TWIST DRILL GAUGE 


Fine Machinists Tools 





E. BoSTON, Mass. Send for LISTS 


COILS & BENDS 


gines 


RVUCIBIG 


FROM \ LB. TO 600 LBS. CAPACITY 


Send for Circular. 








RETORTS. STIRRERS. IRON, 
BRASS and 
BOWLS. STOPPERS. COPPER 
DIPPERS. COVERS. PIPE. 
BLACK nae CRUCIBLES ALL STYLES. 





MADE BY THE 
JOS. DIXON CRUCIBLE CoO , JERSEY CITY, N. J. 
ARE THE STANDARD THE WORLD OVER, 
AND GUARANTEED THE BEST CRUCIBLES MADE. 
CALL FOR 


DIZON'S BLACE LEAD CBUCIBLES, AND TARE NO OTHER. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, 





NEW HAVEN, CONN. 


; SCROLL 
Manufacturers of all kinds of : 


LATHE AND DRILL 


CHUCKS 


wae illustrated Catalogue, | § 


Botu 


71-2 
10 1-8 
13 14 


16 
18 1-2 
211-4 
24 





3 AND 4 Jaw. 


Diameter 
over all. 


49-16 in. 
6 - 


West Ghul Go, me” Oneida Steam Baya Pky Co, Qaeda, YaU. Suh 


COMBINATION LATHE CHUCKS. 


| wil hold in- { 
side of Jaws. | 
hans Bf | 





51-2 in. 

} 612 in. 
8 in. 
12 in. 

| 15 in. 
18 in. 
211-2 in. 

| 26 in. 
30 in | 
36 in, | 
43 oil. 





BOUUEA READ TLANGDNG MAGRING 





— 


Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr,, wins. 





THis 1s NO 


4s 


i wy 
\ 


>, 
A A Td $C 


[wa Otc A 


CHUCKS 


Send for Catalogue and Dis 
counts, 
MANUFACTURED BY 


N & PETTIS MFG. CO., 


Est. 1°49. NEW HAVEN, CT. 





rT OA 
Tn tr 


NE 
G 
T 
A 


alco 


a Sd “Bi=1 3) ©) = 
Sr-S— 
oO 


nT rum 














‘LATHE 
Center Grinder 


For trueing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg 
} ulated machine shop. 

Write for prices to 


Trump Bros. Mach, Co. 


Wilmington, Del. 





FOR SALE BY 


“Chas, Churchill & Co. Ltd, 


21 Cross St., Finsbury, 
London, England. 


‘noMT) RILL CHUCK 


S 7 
uf 
_¢ 3h 8. WO GuckG 





“THE HORTON LATHE CHUCK” 


and Styles. 


Comprising 


Universal Chucks, 
Independent 
Chucks, 
Combination Chucks, 


0 ass Of Every Description. 
for 52 page Illustrated Catalogue. 






Send 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


—oR— 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 












THE HARTFORD DRILL CHUCK: 


of THE 


woRLO 


IT COMBINE S THE 


r 
Mave iNTHREE oe 
SIZES) AVAX/NMU/A OF EFFICIENCY ano DURABILITY wirn 


THE MA/(NIMAU/ OF PRICE 


PACTURED pg AN \5, SOLD BYALL DEALERS 


“2 SEND FORNEW DESCRIPTIVE 
CATALOQUE OF CHUCKS 


HARTFORD, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. It 
} Mac! Saee durable and true. Ask for it at your 

ealer’s, 


THED.E. WHITON MACHINE CO. 


No. 5 Oak 8t., New London, Conn. 
S.A. SMITH, 23 S, Canal St., Chicago, Western Agt. 


ALUMINUM 
$1.50 


PER POUND. 


The Pittsburgh Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA. 


Offer Aluminum, guaranteed to be equal in 
purity to the best in the market, at $1.50 
per pound, in ingots. Aluminum sheet, 
wire and castings at lowest market prices. 
Correspondence solicited. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes. 
ALUMINUM SOLDER. 




















Bussell’s Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted. 

















No Bolts or Serews, 
For full information, address 
S. W. REESE & CO., Sole Manufrs., 
182 FULTON STREET, NEW YORK, 





ARDENED & G 


H 





ositively True! 









NICHOLSON’ 


ROUND!—P 





Expanding Mandrels. 








From 1 in. to 7in., with 9 








~ W. H. NICHOLSON & CO., 





Mandrels. 





WILKES-BARRE, PA, 


London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 














NE 


Base Jack. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 

JACKS, VALVES, 
PACKINGS, 

ACCUMULATORS. 


i 
| Watson & Stillman, Mfrs., 


204, 206, 208 & 210 E, 


FITTINCS, 





43d St., New York. 


Single Plunger Pump. 
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EDISON GENERAL ELECTRIC COMPANY, 


COMPLETE STOCK OF 
DOUBLE BRACE, SELF-OILING, ADJUSTABLE BALL AND SOCKET 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PATENT COMPRESSION COUPLING, 
Wve are in a position to fill all Orders Immediately. 


Address EDISON CENERAL ELECTRIC CO., Schenectady, N. Y. 


HILL, CLARKE & CO. 


Mass. 





156 Oliver Street, Boston, 


Engine Lathes, Pattern Makers’ 





Metal Planers, | - Lathes, 
Upright Drills, | Pattern Makers’ 
Shapers, Saw Tables, 
Milling Jig Saws, 

Machines, Buzz Planers, 


Screw Machines, Steam Hammers, 
Gear Cutting 


Machines, 


Helve Hammers, 
Bolt Cutters, 


Bolt Headers, 
Nut Tappers 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 
American Standard Gauge & Tool Works 
GUIDE 


iss PULLEYS 


Soho of Implements for 
FOR 


Pm Standard Measurements. 
Light Belts, 
JOHN ROYLE & SONS, 


PATERSON, N, J. 











Boring Mills, 
Chucking Lathes, 


Flather | 26 Inch I Planer. _ 












Flat = Gange. 
JAS, A, TAYLOR & CO. 














AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


— GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
g operation requiring high, even and controllable 
temperature. 


No. 80 NASSAU ST., 


NEW YORK. 





A. R. KING 


WE’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


uént CASTINGS arises. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 





DEFIANCE MACHINE WORKS, 


DEFIANCE, OHIO, U. S. A. 
BUILDERS OF 


PATENT 
HUB, 

SPOKE, 
WHEEL 

7 BENDING, 
CARRIAGE, 
WAGON 

& HOOP 
MACHINERY. 


Catalogue Free, 





xe —_ 
Patent Automatic Hub Lathe. 





HURLBUT’S Patent Gut- 


/ ting-off and 
a — Centering 
see Machine. 


Sizes 2”, 3, 4”",0,6”. 


MADE BY 


Hurlbut & Rogers, 
South Sudbury, Mass, 







® Sendfor | | as rail a Co, Li 
n ross St., London, 
Circular. ge England. 





or an 


DIEEL 
CASTINGS 


FROM 1-4 TO 15,000 LBS. 
True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 


WEIGHT. 


service whatever. 


60,000 CRANK SHAFTS and 50, 000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, eto., for Locomotives. 


co, CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER ‘STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa, 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 










mistake that wit THE MORTON istic 
cost you 


Key-Way Cutter 1s the only ma- 
chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: he Key ‘maker is a 
wonderful attachment, making 
ke faster than a man can cut 
a the steel for it. The Key- 
My way Cutter does a piece of 
4) work in fifteen minutes 
* which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to five feet, and cutting from the smallest Key ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly of Romo, MICH. 


money. 








STARRETT'S 


PING TOOLS 


rem") Skilled mechan- 
Pam ics prefer them. 


: a Live dealers sell 












them. 
Send for free il- 
lustrated Cata- 
logue. 


L.S. STARRETT, Athol, Mass., U.S.A. 


Lonpon Acents : Chas. C hurchill & Cc ins Limited, 
21 Cross St., Finsbury, E. C. 








































BOSTON OFFICE, 
23 & 25 Purchase St. 


PHILADELPHIA 
OFFICE, 
19 N. Seventh St. 








Sole Agent for Great 
Britain, 

ALFRED HERBERT, 

Coventry, England. 


IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide. 


DESIGNED 


ENGINE LATHES, 
TURRET LATHES, 

’ PULLEY LATHES, 
CHUCKING LATHES, 


FOR EXTRA HEAVY DUTY. 


IRON PLANERS, 
IRON SHAPERS, 
MILLING MACHINES, 
SCREW MACHINES, 


RADIAL DRILLS, 

DRILL PRESSES, 

BOILER MAKERS’ DRILLS, 
POST DRILLS. 





THE LODGE & DAVID MACHINE T00L CO. 


WORKS: CINCINNATI, 


NEW YORE HOUSE, CHICAGO HOUSE, 




















General Design of Rear View 
All Planers reversed from both sides. 


of Iron Planer, showing Improved Device for holding Planer Bolts. 
(See Advertisement on page 





20.) 


OHIO. 


ST, LOUIS HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 68& 70S. Canal St. 823N. 2d St. Market & Water Sts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 








> 
i - 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. a 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 8 S 
of 
oS 
n 


CHAS, CHUKCHILL & C0., Lid, — 





New Haven Mant’ ¢ Co., 


NEW HAVEN, CONN. 














cutte 
up to 


Simple, 
Pr 
Write 


aged bis “Good WORK. 


THIS 


Universal Cutter 


AND 


Reamer Grinder 


will grind all kinds of 


rs and reamers 
8’ diam. without 


@ the use of special at- 
tachments. 


Accurate, Rapid. 
ice, $150, 

for Catalogue. 
ADDRESS 


THE 


Cincinnati: Mllng 


Machine Co, 
> /CINCINNATI, O. 








IRON-WORKING MACHINERY. 
2 BY 24 TURN TABLE ery 


ENGI x E LAT ES from 10 to 30 inches swing. 


Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 
General Selling Agents, 


156 OLIVER ST., BOSTON, MASS, 























nie $B Mle BARKER'S | . 
NO BELT. CENTER GRINDING | Sp 
Bact MACHINE. | Jones & LAMSON MACHINE CG., 


Manufactured by 


We. BarKer & Co. 
CINCINNATI, O. 


Springfield, Vt., U. S. A. 





CIRCULAR. 
Manufacturers of and Dealers in 


L. W. POND o's CO. 








Iron Working Machinery. 










sable 
any 

pointed 
chine shop. 


.. Spesis from 240 
=| 10 10,000 revs. 


Send for Circular. 


TH reine, VERTIGAL MILLER 


No. 2. 


For High 


Speed Milling, 


An indispen- 
Tool in 
well ap- 
ma- 


MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


15 7 PEARL ST., BOSTON. 










&S IMMEDIATE DELIVERY. ap gh lat IRON 
1S” and 18” Crank 
20” and 26” Geared : SHAPERS. — 


Union St., 
WORCESTER, 
MASS. 


JNO. STEPTOE & CO., Cincinnati, Ohio. 


BARNES’ 


IE UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 




















Complete Universa: 

Milling Machines. 
Plain Back Geared 
Milling Machines. 










mene ¢ Anti- Friction BALL Bearine CoLtar. 


A new Patent Application of 


Ball Bearing, patented Dec. 2, 

1890, to Drill Presses, Lathe and 

all end thrust of Horizontal 

\ Shatts in Machinery. 9% per 

\ one. of the friction overcome 

\ this device. Full satisfac- 
i qi on guaranteed. 

JOSIAH ROSS, 

1448 to 

1459 

Niagara 

Street, 

Buffalo, 

Me Se 





Plain Universal 


















Disk Drill, for light work pn 3 
bed 42-inch Back Geared, All designed to meet 8 

Self Feed Drill. the requirements of the | #5. 

best practice. 3 23 

—— mea 

Send for Catalogue Big 

and Prices. KEMPSMITH I i 

! ane 

W. F. & JOHN BARNES CO., Machine Tool Co, BES 
1995 Ruby Street, Rockford, Ill. MILWAUEEE, WIS 3° | 








PRENTICE FBR 
Lathes & Upright 


Lathes from 10 
2in.swing. Larg 


tured in the world. 
Worcester, M 


Manufacturers of 


riety of Drills manufac- 





as., | 
Drills 


in. to i 
est Va. 






ass. 





KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Eey-Making Machines. 


Giant Key-Seater Co. 
EAST SAGINAW, MICH, 
April 25, 1891. We are very 


much ple -ased with it, and 
think it the best machine on 


GAGE MACHINE WORKS, 


— 








FOX & TURRET 
LATHES 

. oe for simp oy and WATERFORD 

E COWGILL. TRON WORKS: A SPECIALTY. 
Omoha, Neb. N. Y. 











y P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ To 


WORCESTER, 


MASS. 









ols, 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. L. MARK, 


rte oe G THREADING MACHINE. 






Beware of Imitations. “2 


None genuine without our Zz 
Trade-Mark and Name 


| Steam and Gas Fitters’ Hand Tools. Pipe Cutting 

and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 








LATHES AND SHAPERS 


JACKSON, MICH. 
WRITE US for PHOTO & PRICES 





ne WALCOTT & SON 











a CTO SHAPER. 


Double racks, spiral 
teeth, adjustable ta- 
ble, swivel jaw vise, 
feed adjustable, gears 
of phosphor bronze, 
bearings extra wide, 
bearings self-oiling, 
friction positive, 
smooth running. 

Send for Circular to 


1D, Wright & Son, 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


o Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00, Ltd, Agents, 
21 Cross St., Finsbury, London, England. 



















CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN, 
Pipe Cutting & Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS ANT 
MALLEABLE IRON PIPE VISES. 








NEW SHOP. 
PERFECT EQUIPMENT. 
NO MAKESHIFTS. 


AMPLE ROOM. 
PERFECT LIGHT, 
EASILY REACHED. 


W. D. 














Cco., 


HOBOKEN, N. 








FORBES 


J. 


FINE TOOL 


AND 


MACHINE 


WOR 


K. 


CONTRACT, 


DAYS’ WORE. 


13th STREET, 
AND 


HUDSON, 
HOBOKEN. 


JOB, 


OR 





‘Eclipse’ Hand Pipe- Cutting M achines 


No. 1.—Powerful, inex- 
pens sive, simple in construc- 
tion, Cuts and screws pipes 
Y¥, to 2-inch. Easily carried 
about. a 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and moe 
efficient 
machines 
Jor cutting 
large 
PIPES, with which one man can 


fasily cut off and thread 6b-inch pipe. 
No. 2 Cuts and Screws 2% to gin 
No.3 “ “ 2% toOin 
It will pay you to write us for 
particulars 
PANCOAST & MAULE, 
(Mention this paper.) Philadel, hia 
MS” We also build Power Machines. 


(LHEAPEST | 


(I 


BOLT 








‘SUILLN 


H.B. BROWN & CO., 


EAST HAMPTON, CT. 














H. BICKFORD, 
LAKE VILLAGE, N. H. 


4, 6 and 6 Ft. SWING. 





BORING AND TURNING MILLS, 


MORE THAN SIX HUNDRED 


of our Air Brake Regulators 
were bought by railroads within 
the last eight months. Every 
one of these companies is_per- 


fectly satisfied. lor prices, ete., 


write the 


MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, = for transmission of 
power. Improved Self-A tr? Injector of 1876. 
Self-Acting Injector of 1887. Fixed=Nozzle Auto- 

matic Injector of 1885 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tat LANG 4 ALASTATTER Ul 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and neath 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue, 


THE OPEN N SIDE IRON PLANERS, 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL. 
Sizes 30’ to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 


-20-INCH, 25-INCH AND CINCINNATI, OHIO, 
80-INCH SWING CHGK IN [ 
TURRET Universal Radial Drill Co, 


U.S.A. 7 


LATHES 


SS 





Hamilton, 


OHIO. 




















EAGLE 


Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranteu stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 













than any Eng- 
STRICTLY NOISELESS AND MORE] lish anvil. 
DURABLE THAN STEEL, Fully war- 
Patentees and Sole Manufacturers rante and 
THE NEW PROC ESS RAW HIDE Co.. lower price. 
ACUSE, N, Y., 
I Doom Micramoter| THE IX L. DRAWING STAND 
Beam Micrometer ei, 


With or without board. 


The best and most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER, 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpaid. 










Send for CATALOGUE to 


STANDARD TOOL on ae 
“p RACTICAL Order now before our stock 








of papers is exhausted. 


DRAWING.” | — 


By J. G. A. MEYER. 


ADDRESS : 
American Machinist, 
96 FULTON ST., 

NEW YORK. 


This valuable series of 93 articles 
having been concluded —— of the 
American Machinist containing 
them will be sent by mailt E any address 
in the U.8., Canada or Mexico, Soe, FO, 
or single copies, 5 cts. each, postpaid. 


NEW PATENT 


CENTER 
RHYMER 


For Finding and Correcting 
the Center of 


SHAFTS, 


SPINDLES, 
CUDCEONS, ETC. 


James Hunter Machine Co., 
NORTIL ADAMS, MASS, 











nnn iqetaeds 


ud fa fr 


BEMENT, MILES & C0., 


PHILADELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


AILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, a YARDS, 









pt HILLES & JONES CO. ee DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


BOILER MAKERS, "BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 














WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 


ACME MACHINERY CO. 
CLEVELAND, OHIO, 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 














PAT. DEC. 
PAT. DEC, 
pat. lag 














25, 1885. 











wer 


| NER 


BLACKSMITH DRILLS. 




















RADIAL DRILLS 


For Machine Shop Use. 
Special Radials for Bridge Builders. 


The Moore & White Co,, 


16th St. & Lehigh Ave., 
se PA. 















The ‘‘ Moore & White” Box’s Double Screw Hoist, 
Friction Clutches Capacity carried. tn 


Stock. 


Full line of Cranes usu- 
ally in course of OO 
from the small Toe 
track and trolley to 
ton Traveling and 
Cranes. 


Photos and Cuts 
on Application, 


Alfred Box &Co., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND CO6f 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 


A POSITIVE FORCE te ED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
, lubrication of machiner Works 
equally well in every possi le position. 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


AND 


Cut-Off Couplings, 


Send for Circulars. 











Cree i> ihe 





with removable Tit. 


Easily sharpened when dull. 
SEND FOR CIRCULAR AND PRICES TO 


R. M. CLOUGH, & 
TOLLAND, CONN. 








The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator B showed the greatest 
efficiency due to corrugations of interior surfaces 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 
imagine we do not possess the best Se parator, which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a c ompetitive 
test where all Separators are represented. 

I respectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 














NEW ° 
YORK DETROIT, MICH. 
TO DRY TEAM. 
ENGH 
Simpson's Centrifugal Send for 
Catalogues 


Separator and Trap. 

For Supplying Clean and Dry Steam 
tngines, Dry Houses, ete. 

Place Separator as close to engine 

as possible, the steam taking a spiral 


Containing useful 
Information about 
Feed Water Heaters 
Also Steam Separators 


course between the threads causes 

the water to be thrown by centrifu- And the Delivery of 

gal force against the outer walls, 

walle he A steam goes through Dry Steam 

the sma noles to center of pipe. 

Steam can enter at A or B, as con For all purposes, 

venience may require; also used in 

conveying steam long distances, for GOUBERT MFG. co., 
— Steam Hammers, Dry Houses, Wa 
i | ter Gas Generators, and for ail pur 832 Cortlandt St NEW YORK. 

"s. 


poses where Dry Steam is necessary. 


KEVSTONE ENCINE AND MACHINE WORKS, 
fth and Buttonwood Streets, Philadelphia, 








Or, A. by pa Selling Agent, 18 Cortlandt St., N. Y. 
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In Use, Over 2,500. 


= 


NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


mail. 


25 to 1,000 H. P. 
These engines are the combined result of long ex- 


perience with automatic cut-off regulation, and most 
careful revision of all details. 
constructed for heavy and continuous duty at medium 
or high rotative speeds. 


They are designed and 


Highest attaing able Economy 


: in Steam Consumption and superior regulation guar- 
Ss anteed. 
= to 100H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


Self-contained Automatic Cut-off Engines 12 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SILES AGENTS SW. i SIMPSON, t8 CORTLANDT STREET, N.T-y ROBINSON & CARY OOMPANTS St Paul Mang” 


KENSINCTON ENCINE WORKS, 


LIMITED, PHILADELPHIA. 


Bole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. ani Virginia 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00., 


83d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 





Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 

> OR GASOLINE, 


- COMBINED 
= “QTTO" GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





GAS GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 
\ Expense one cent an 
Mhour per horse power 
and requires but little 
attention torun them 
Every Engine 
Guarantee Full 
pers ulars free by mail 
fention this paper. 


—VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


























"MANUFACTURERS 
, OF IMPROVED 
CORLUSS; STEAM ENGINES 
er we Lie 


[OmMPLETE Pixare a 4 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 








——— 
ConTRACTS 
TAKEN FOR 





THICK COMPAR Builders, 


WAYNESBORO, PA. 

















yy GENUINE “CORLISS.” 





The Almond Coupling 


A NEW quarter turn 
a lg to he pene 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 






NOISELESS 
‘a 





workin g§ 
require 





ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out aii the products of combustion, and giving a 
stroke at every revolution and in half the time 
by any other engine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


PHILADELPHIA, PA. 





Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 
Tue Lane & BopLey Co., 


CINCINNATI, O. 


Universal 2Plain Grinding: Machines, 


Work and traverse in- 

4 SIZES. g stantly varied to any 

, speed bet ween ex- 
tremes. Re- 
versingpoints 
varied b 
hand. Pivot 
table simultane- 
+7 Ser ed S 
bot 
hand, has no ak 
or screws on its 
end; easy to keep 
clean; is gradu- 
ated in 14 degrees 
end in taper in inches per foot. 


Manufacturers, 
LANDIS BROS, Waynes 


Waynesboro, Pa. 




















KEUFFEL & ESSER CO., NEW YORK. 
dacfia BLUE PRINT PAPER. 


Sacha 1S THE CHEAPEST, NO WASTE. NO FAILURES. 
Saclias MAKES THE BEST AND MOST PERMANENT PRINTS 
KEEPS LONOGEST AND GIVES THE MOST PERMANENT PRINTS, 
Sachi WHEN WASHED ANO DRIED 18 STRONGER THAW IT WAS BEFORE. 
IMITATIONS are plentiful The principal advantage claimed for the imitations le the low erice. 
We ctaim that Sa¢6ias 1a the cheapest. for the reasons stated above 





Samples, Price Lists and information cheerfully furnished. Photo Printing for the Trade 











CINCINNATI, 
w OBI0, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 











Band, Scroll and Circular Saws, Re- 
sawing Machines, mR voke and Wheel 
Machinery, Shafting, Pulleys, etc. 
= All of the highe: : standard of excel- 


~ W.H. DOANB, Pres, iD. L. LYON, Sec'y. 


SPECIAL LIST. 


Hew and Sevond-Hand Machinery 
IN STOCK. PRICES LOW. 


Engine Lathe, 92 in. swing, 18 ft. bed, heavy and 
powerfully triple geared. Face plate &2 
in. diam., tear 12 in. diam. screw 
feed, Ist class, running order. 

Pit Lathe for boring turning and facing wheels, &¢ 
spindle 6 in. diam., face plate 60 in. 
diam., triple geared, Price low. 

D. W. Pond Engine Lathe, 20 in. swing, 10 ft. bed, 

compound rest and power cross feed, 

good order. 





Fitchburg automatic 


good order. 
Late pattern, 
good as new. 


Planer, 30 in.x30 in.x6 ft., 
feeds in head 
Powell Planer, 24 in. x24 in. x6 ft., 


Profiling Machine, 2 spindle, 
NEW TOOLS 


Fitchburg Lathes, 14-16-18 and 24 in. swing. 
Hendey * 14-16 and 18 in. swing. 
Prentice 12-14-16 and 18 in. swing. 
Wright 16-18 20-24-28 in. swing. 
Powell Planers, 24-30 and 36 in. wide. 

New Style Shapers 15 and 24 in. stroke. 


good order. 


(In Stock.) 


Send for Complete List and Special Catalogue. 


J. J. McCABE, 


EP. BULLARD’S | ©8 Cortlandt Street, 
NEW YORK. 


N. Y. Mach’y Warerooms. 








BorRInG & TURNING MILLS 
TURRET MACHINES, 


ATHE 





BripceErort MaAcHINE IooL Works, 


E .P Buttarpb.PrRopr. 





BrRIDGEPORT.CONN. 





SOUTHWARK FOUNDRY 7 WAGHINE PHILADELPHIA, PA. 





SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Blowing Engines. Reversing Engines, 
Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers, Tanks, etc. 





pany FRICTION 


Helos, 


SS MINING MACHINERY 


“CHICAGO U.S.A. 
PHILADELPHIA CORLISS ENGINES. 


Catalogues Mailed on Application. 







——— 


M. e. BULLOCK MANF 6.0. 


—_ 








Non- 


Superior 
Condensing. 


Design, 
Workmanship 
and Finish. 
Best Material. 
HIGHEST 
EFFICIENCY 
GUARANTEED. 


PHILADELPHIA ENGINEERING WORKS, 


LIMITED, 
Mifflin and Meadow Sts., PHILADELPHIA, PA. 


FRISBIE FRICTION | | Aon ee | 
PULLEYS. CLUTCHES. |: eh 3 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
j For Machines or Information, 
THE D. FRISBIE Co Manutacturer, 
9 
114 LIBERTY STREET, - NEW YORK. 


1S. W. GOODYEAR, Waterbury, Ct. 
SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 
*, 
BROOKLYN, N. Y. 


BUILDERS OF THE 
Pat. Combined Surface Con- 


denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb's Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heaas, 
Screw Glands, Packings, &c. 


THE BALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL, 


Works, Elizabeth, N. J. Office, 15 Cortlandt St., N.Y, 


Condensing. 


Triple 
and Quadruple 
Expansion. 


Horizontal or 
Vertical. 

















address the 
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BROWN & SHARPE MFG. CO, pha. one eee 


No. 1 UNIVERSAL GRINDING MACHINE. 


Patented Feb. 27, 


1877; Aug. 12, 1890. 


The machine shown in cut has been substi- 
tuted for the No. 1 Universal Grinding Machine 
previously manufactured. 

The head stock can be set at any angle within 
the whole circle, and the wheel may be set at 
any angle from 0 to 90 degrees relative to the 
wheel bed. The cross-feed hand wheel is grad- 
uated to read to thousandths of an inch in the 
diameter of the work. Work 8” diameter and 
16’ long received between centers. 

Weight, 2,600 lbs. 

Weight of previous machine, 1,000 lbs. 


Ss. A. SMITH, 


Western Representative, 


23 So. CANAL ST., CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SLOTTING MACHINES. 


In sizes from 61%4-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
Feeds are longitudinal, 

















quick return motion. 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 
all classes of machine shops. 

Correspondence solicited. 


<—— NEW YORK, CHICAGO, 
al 136 & 138 LIBERTY ST. PHENIX BLOG, 
: PHILADELPHIA, PITTSBURGH, 


705 ARCH ST. LEWIS BLOCK, 





_E & TOWNE MFG co. 
SS 2F iz ORD CONN. ; 
NEW YORK. CHICAGO, PHILA. BOSTON 


JENKINS BROS.” VALVES. 
F= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 

EX eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK, 31 & 33 N, CANAL STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA., 105 MILK STREET, BOSTON. 














G2" See Advertisement on Page 16. 





sriptions. 


dese 







21-inch Turret Chucking Lathe, with Auto- 
matic Turret and Power Feed. 
Made also in 36-inch sewing 


THE LODGE & DAVIS MACHINE TOOL CO. 


Works: CINCINNATI, OHIO. 





MACHINE SHOP 
OUTFITS. 


Write for large cuts with full 


EASTERN HOUSE, 64 Cortlandt Street, New York City. 
WESTERN HOUSE, 68 and 70 8S. Canal Street, Chicago, Ill. 
PITTSBURGH HOUSE, cor. Market & Water Sts., Pistsb'gh, Pa. 
BOSTON OFFICE, 23 & 25 Purchase St., Boston, Mass 
PHILADELPHIA Orric F, 19 N. Seventh St., Philade elphia, Pa. 





Ask those who wish to reduce expense in manufacturing to 
try Holders with Inserted Cutters, instead 
of Forged Tools, in Lathes and Planers for Turning, 
Threading, Shaping, and Boring Metals. The cutters are 
inexpensive and may be sharpened by grinding without 
changing the form. 


CIRCULARS AND PRICES FURNISHED 
UPON APPLICATION. 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN., U. 8S. 


MANUFACTURERS OF 


BILLINGS’ PATENT SURFACE GAUGE. 


This Surface Gauge is drop forged, of bar steel, and finished in 
a thorough manner, and hardened. 


Send for ILLUSTRATED CATALOGUE and PRICE LIST of Machinists’ Tools. 














DROP FORGINGS OF BRONZE, COPPER, 
OF EVERY DESCRIPTION. 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. C., England, 


Marra, Machin Tot 


IRON AND STEEL 








MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


TOOLS AND SUPPLIES, 










RAILWAY and 
MACHINISTS? ISTS’ 


“CIHO *“GNV13A319 
| “MYOM 
SSVuqd pues NOU! 


“NOILVOI'Tdd¥ NO TNOOTVLVO CALVULSOTI 










The Celebrated 
F. E. REED 

16-inch Swing 

Engine Lathe. 





-S. Ae 


Photographs 
n 


pplication. 


' 


111-113 LIBERTY 8T,, NEW YORK. 





We carry the largest line of Tools and Supplies in the City. 








Lowell, .viass., 





Manufacturer of ENGINE LATHES 


& from 16to 48 in. swing. Cuts. 
FA and Prices furnished on a 


Pini 
we 


OMEN 


wi 
gill 
mu 
cm 


GEO. W. FIFIELD, 








J. M. ALLEN, Present. 
Wo. B. FRANKLIN, 
y. 


J. B. PIERCE, SEcrETARY & TREASURER. 


, Key-Seating Machines 
i and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ 
— Tools or Supplies. 


== 6h W.. P. DAVIS, 


VICE-PRESIDENT. 


B. ALLEN, SEconp VICE-PRESIDENT. 





GRANTS[OBAR] WHEELS [and [OBA RICUITING 
of [every | kind] and [ail | sizes, [ready [made [or| 
poste] ]orser [Nove] Tomes foo Over fo 
131.50. | _ Send | for | Catalogue | or | 
LEXINGTONIGEAR | WORKS LEXIN cee pes! 




















OF UNIVERSAL MILLING MACHINES. 
Ss _ 





i 
No. o. No. t. 
Universal Miller. Universal Miller. 


THE CARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY +o MACHINE TOOLS. 


No. 2. No. 3. No. 4. 
Universal Miller. Universal Miller. Universal Miller. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chuecking Machines, 
(ear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 
Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING 
Laight & Canal Sts. 


AND MILLING IN ALL ITS 
[Catalogue sent on Application.) 


BRANCHES, 


NEW YORK. 








SPUR GEARED 


—— N.Y. 
AND 


DLANERS.-.. =... 


MANUFACTURED BY 


The G. A. GRAY CO., 


0. 









| 


479 Sycamore St., CINCINNATI, 











OMAN | FACTURERS OF 


MACHINETOOIS 


Pola Te) fol Melt - MCh ar WRelell] 3 
LS DENDOR OUR CATALOGUEs 





24” Pillar Shaper. | 16” Pillar Shaper. | 25” Pillar Shaper. 











Manufacturer 
—of— 


_J.M.CARPENTER &. 


i 





ee oe ae 
‘3 ® | nt 





PAWTUCKET.R.I. 


APS & DIE 














